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l.OINTRODUCTION 
Williamsburg Receiving and Storage, LLC (WRS) is a cherry brining and processing plant 
located in the southwest quarter of Section 9, T28N, R9W,~Whitewater-Township, Grand 
Traverse County, Michigan. The processing plant is_lpcated pii . the .northeast comer of the 
intersection of Angell Road and Munro Road. The location of WRS relative .to_cultural and 
physical features is shown on Figure 1-Site Location Map. 

A Remedial Investigation Work Plan (RTWP) was requested by the Michigan Department of 
Environmental Quality (MDEQ) on November 16, 2005 to address wastewater and/or brine 
releases that have or are alleged to have occurred both on and off-site as a consequence of 
WRS's operations. This RIWP includes potential releases arising from previous ownership of 
the site byjjrav and Companv and Michibay Fruit Conipar^ The purpose of the RlWP~is to 
delineate the extent of soil and groundwater contamin^on from wastewater and/or brine releases 
both on and off-site, and once delineated, establish an appropriate course of action to remediate 
impacted areas in accordance with applicable MDEQ general clean up criteria, as outlined under 
Rule 528 of the administrative mles of Part 201, Environmental Protection Act, of the Natural 
Resources and Environmental Protection Act, 10994, PA 451 as amended (NREPA). 

1.1 Site History and Description 
WRS has operated a cherry brining and processing facility at 10190 Munro Road since 1995. 
WRS applied for and obtained a Groundwater Discharge Permit (Permit #M-00836) to spray 
irrigatiFprant wastewater on surrounding" lands. WRS acquired this plant ^om"Gray and 
Company, which'had operated a similar Cherry brining plant at this same location since at least 
the mid to late 4980'sr^ Gray ^d Company had obtained a Groundwater Discharge Permit 
(Permit #M-0086), however, it is reported that they did not irrigate at this facility despite 

I continued brine production and cherry processing. Michibay Fruit Company also operated a 
1 cherry processing facility at this location prior to Gray and Company. In 1985 Michibay was 
: granted a^^National Pollution Discharge Elimination System (NPDES) permit (MI-0044741) to 
• discharge to Tobeco Creek (Appendix-A). ~ — 

'WRS operation presently includes a waste storage pond, three (3) brine pit areas, two (2) 
buildings for processing cherries (south building), and a wastewater treatment and maintenance 
center (north building). These features are depicted on Figure 2- Site Plan, as are the former 
locations of brine pits operated by Gray and Company. 
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1.2 Remedial Investigation Work Plan Scope 
,0n August 16, 2002 WRS and MDEQ agreed to Consent Order #31-07-02 (ACQ) resulting from 
changes in plant processing without conciurcntlchange to Permit M-00836, and the irrigation of 
a srriall volume of this waste^ter that exceeded Permit lirhits for chloride, sodium and 
phosphorus. This release occurred in the first and second quarters of 2002. On July 15, 2005, 
MDEQ performed a site visit and identified three (3) regions of 'iUegal discharge' in a letter 
dated July 25, 2005, which require WRS to "...submit a work plan to investigate and determine 
any adversejmpacts to soils or groundwater caused by the unauthorized disch^ges to tj^ ground 
and groundwater and to the storm water basins." A copy of MDEQ's July 25, 2005 letter and 
subsequent, related communications are contained in Appendix B. 

Inland Seas Engineering, Inc. (ISE) submitted a work plan to MDEQ on August 31, 2005 
addressing the three (3) areas of concern (Appendix B). This work plan inclu^^installation of 

-fiye (5) monitoring wells to assess groundwater quality at discharge location^local groundwater 
flow directions. These well installations were coupled with an electromagnetic (EM) survey to 
idmtify hotspots for biased soil sampling and remedial actions. The August 31, 2005 work plan 
wasrejected by MDEQ in a letter dated September 28, 2005, without suggested modifications. 
In this same letter MDEQ identified WRS as a Part 201 Facility and requested an RIWP as a 
consequence of facility status (Appendix B). It was not made clear as to whether WRS was to 
respond to ACO work plan requests (July 25, 2005 Letter) concurrently with Part 201 Facility 
requests, or to respond to each in a separate manner. 

On November 16, 2005 MDEQ clarified the need for a complete RIWP under Rule 528 of 
NREPA at WRS to "address all contamination at the site in all media and [the RIWP] will as a 
whole encompass these separate issues" (Appendix B). Iliese separate issues were further 
defined in an email from MDEQ dated December 13, 2005nn this email, areas of known and 

/suspected releases were presented (Appendix B). This RIWP addresses all MDEQ-identified 
areas of concern, as well as those suggested by previous work, to form a complete 
characterization of the soils and groundwater at WRS site and adjacent properties. 

This RIWP, as indicated by Rule 528(1), intends to identify the nature and extent of 
contamination arising from known and alleged releases at WRS "...to assess site conditions in 
order to select an appropriate remedial action, if one is required, that adequately addresses those 
conditions." The RIWP must, therefore, define the nature and extent of the impact, and must be 
sufficiently flexible to accommodate unexpected field findings. Moreover, the RIWP will 
proceed in such a way as to identify, prioritize and address releases and findings that pose the 
greatest potential hazards to human health and the environment 

1.2.1 RIWP Regional Extent 
Areas identified by MDEQ and ISE have been grouped into regions based upon the nature and 
extent of potential contamination and the likely horizontal and vertical migration pathways that 
may exist within the vadose zone and the upper aquifer. Regions of potential source releases are 
shown relative to property boundaries, plant location, wastewater management buildings, active 
brine pits, and the wastewater pond on Figure 3-RrWP Areas, adapted from the Williamsburg, 
Michigan USGS Topographic Quadrangle. 
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All pumping wells (possible exposure pathways) used for residential and irrigation uses on 
properties adjacent to release study areas are also shown on Figure 3. Available Water Well 
Records for these wells are contained in Appendix C. There is no existing or proposed 
]Wellhead Protection Area in the vicinity of the WRS Plant. Tobeco Creek and its related 
impoundments are the only surface water bodies located within a Vi mile of the site (Figure 3). 
•^obeco Creek is bordered by wetlands and is also shown on the USGS Topographic Quadrangle. 
./S^ccording to the Flood Insurance Rate Map (FIRM) for Whitewater Township (1988), the 
closest approach of the Tobeco Creek flood plain is approximately 400 feet west of WRS's plant 
(Appendix(E). 4— 

Identified release areas are grouped as follows (Refer to Figure 3); 
1) ,Pond Area (PA) - This region includes the wastewater pond which ruptured on 

{ November 8, 2005; proximal areas of impounded pond water (Areas A1 and A2, 
/ Pond Release Response Plan (PRRP), dated December 12, 2005, Appendix D); 

the Forested Area east of the pond; the Valley to the south of the pond; and the 
Valve Area to the southwest of the pond. 
Nagy Wetland (NW) - The NW received wastewaters firom the November 8, 
2005 pond release (Area D, PRRP, Appendix D) and is located on the southwest 
comer of the intersection of Angell and Munro Roads. 
Paradis Parcel Region (PPR) - The PPR is located north of WRS and may affect 
on and off-site parcels due to the nature of the release suggested by MDEQ 
investigations (Appendix B). 
Storm Water Detention Basins (SWBs) - SWBs include those affected by the 

Appendix D); and all other SWBs on-site (Figures 2 

2) 

3) 

-4) 

»L. 
5) 

pond release (Area 
and 3). The ditch running along the east side of Munro Road (Area C in the 
PRRP, Appendix D) is a county owned storm water conveyance feature that will 
be assessed with on-site SWBs, due to similar exposure pathways and nature of 
investigative techniques. 
Boals Wetland (BW) - A discharge of cherry cooling pad waters under an 
NPDES permit occurred in this area in 1999 and 2001 (Figure 3). 
Former Brine Pit Areas (FBPs) - FBPs include brine pits and a brine mixing 
station operated by Gray and Company; their locations are approximately shown 
on Figures 2 and 3. CK 
Angell Road Corridor - This arc^is located at southwest boundary of the site and 
was identified in the 2003 Hydrogeologic Study Report (HSR) due to anomalous 
chlorides found in MW-201 and MW-401 (See Figure 2, HSR). 
Former Spray Irrigation Region (FSIR) - This region on the southw^t portion of 

\ the property is the site of a documented release of irrigation water exceeding 
Permit #M-00836 limits for chloride, sodium and phosphoms. The FSIR was 
assessed in 2002 in the Hydrogeologic Investigation of Spray Irrigation Area 
(HISIA), (Appendix F, of the Work Plan - Hydrogeologic Study Report (WPHS)). 

1.2.2 Nature of Hazardous Materials 
WRS is primarily a brine cherry processing plant that currently produces or contains three ,(3) 
distinct liquid waste streams that may directly impact soil, groundwater and/or surface waters if 

r 
! 

7) 

8) 
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released. The waste streams generated are a lean plant effluent: a rich plant effluent (includes 
brine); and pond waters. Rich and le^ effluent characteristics are summarized in Table 1 'and 
analytical results are contained in Appendix F. Pond waters represent an accumulated mix of 
le^ and rich plant effluent diluted by precipitation. The nature of pond waters is summarized in 
Table 2 and analytical results are contained in AppendiiTF] ~ 

- -- -
Direct or primary contamination of soil, groundwater and/or surface water associated with a 
release of plant effluent or pond water at WRS will be related to elevated concentrations of 
chloride, sodium, ammonia, phosphorus or sulfate. Under the ACQ, WRS is not allowed to 
irrigate any wastewater produced. WRS has taken great steps to feduce^-waremsage, which has 
^^nsequentlyTnCT^as^the relative concentrations of these species in wastewater streams. 

Potential secondary contamination from a release may be related to the deposition of organic 
material to soils and/or groundwater that fuel biologic oxygen demand (BOD). Elevated BOD 
may cause locally reduced conditions. Reducing soil conditions promote the leaching of metals, 
particularly iron and manganese, which may impact groundwater, provided sufficient infiltration. 

Due to the water material characteristics, chloride will be used as a primary indicator for site 
release as it is non-reactive in the soil and tends to have the largest ratio of wastewater 
concentration to applicable permit and/or soil criteria protective of groundwater. It is highly 
unlikely that a detection of chloride below applicable exposure and health risk criteria would 
result in detections of sodium, phosphorus, ammonia or sulfate above similar applicable criteria. 

1.2.3 Risks and Exposure Pathways 
The RIWP must address exposure pathways and receptors and is intended to support future 
action and abatement activities necessary to mitigate unacceptable exposure risks. Potential 
exposure pathways and sensitive receptors include; 

Drinking water ingestion- humans (aesthetic considerations) 
Flora (phytotoxicity effects) 

Routes of exposure may arise through overland flow and transport of hazardous substances in to 
yadose zone soils via: 

•' leaching (via infiltrating precipitation) to the water table and migration to potable water wells 
• saturated vertical flow to the water table and migration to potable water wells. 

Effects to flora may arise in areas where release waters accumulated and infiltrated, causing 
sodic conditions develop within the root zone. 

The locations of potential sources relative to receptors are depicted on Figure 3, RIWP Areas. 
Analytical results of WRS waste streams are compared to Permit limits and Part 201 Criterion in 
Tables 1 and 2. This RIWP will focus investigative resources on those which could cause the 
greatest risks to human health and the environment. 

1.2.4 Groundwater Exposure Pathways 
Dissolved hazardous substances that reach groundwater will migrate by advection in the 
direction of groundwater flow and/or move vertically within the aquifer based on density 
differences. Advection will transport material perpendicular to the groundwater potentiometric 
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surface. A representation of the groundwater potentiometric surface at this site is attached as 
/part of a September 12, 2004 Hydrogeologic Study Report Supplement (HSRS, Appendix G and 
liable 1 of the HSR for time variant changes in depths to water). The ^5un3water data suggest 
^ overall groundwater flow direction to the west-southwest with significant local deviations in 
the central portion of the plant. This flow potential is consistent with the topographically 
determined watershed boundary shown on Figure 3 and Figures 3 and 4 of the attached ^^THS. 

(-^^rine generated at WRS contains the largest quantity of dissolved hazardous substances of any 
1 of WRS's waste streams (Tables 1 and 2) and thus represents the densest waste stream produced. 

A brine density was calculated from the data contained in Table 1. Using the dissolved fifaction 
of samples obtained from Brine Pits 102 and 87 and adding Vi of the measured chloride-
concentration to account for calcium, the dissolved constituents within these brines would be ~ y 

;9867 mg/L and 15,515 mg/L, respectively. These results assume filterable dissolved solids 
(IDS) would be removed during migration through the vadose zone and further assume a 1 ;2 
calcium to chloride ratio based on previous data (Table 1) and the fact that calcium is added to 
generate brine in the form of calcium chloride (CaCb). Based on these calculations, the average 
brine density would be approximately 1.013 g/cm^, depending on its temperature. The low 
density contrast between warm cherry brine and cool groundwater suggests vertical transport is 
^ssible but not probable. Nonetheless, vertical migration within the upper aquifer will be 

^^sessed as a potential exposure pathway, particularly as it relates to human health and the 
environment. 

I 

A summary of pumping wells in the vicinity of WRS is included on Table 3 with approximate 
locations shown on Figure 3. Typical screened intervals occur at elevations of 540 - 570 feet 
above mean sea level. Typical static water levels are higher than the base of reported clays 
and/or the tops of water sands. This suggests that groundwater usage in the area may be drawn 

^ffom a confined aquifer that is not in hydrostatic equilibrium with the upper aquifer. 

1.2.5 Wastewater Management 
WRS presently generates two (2) wastewater streams, a lean and rich effluent as well as a third 
waste including approximately 4,000,000 gallons of wastewater contained in the storage pond. 
WRS continues to refine flow separation within the plant to remove brine and targeted 
wastewater (enriched in sodium, chlorides and BOD) as rich effluent. 

Efforts to dispose of effluent at several wastewater treatment plants, including municipal systems 
in Grand Traverse County, Kalkaska County, Muskegon County, Baldwin, and Reed City, as 
well as assessment of brines and filtration processes to allow deep well injection, are presently 
underway. In addition, WRS has been working with the Grand Traverse County Road 
Commission to assess spent brine and rich effluent for application to gravel roads for dust 
abatement. WRS's process is presently recycling a small quantity of effluent to transport fhiit. 

1.2.6 Present Interim Response Activities and Future Release Risk Reduction 
Waste materials currently present within the pond pose the greatest potential risk to human 
health and the environment. This assertion is based on the character, volume, and rupture history 
(PRRP, Appendix D). Therefore, WRS has identified pond volume reduction as its highest 
priority. Interim responses are ongoing as pond wastewater is being trucked daily by Northem 
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A-1 (Kalkaska County) for disposal in an effort to completely eliminate pond waters. As of 
January 3, 2005, one (1) to two (2) truckloads (10,000-20,000 gallons) of wastewater are being 
removed from the pond daily. The daily rate of removal of pond water is expected to increase as 
less cost prohibitive municipal treatment plant(s) become(s) available. The WRS president is 

, currently negotiating with municipalities to secure a lasting, economical relationship that will 
• allow WRS to dispose of larger volumes of wastewater more rapidly. WRS intends to 

decommission the pond once it has been drawn down and an environmental assessment and 
commensurate verification and/or remediation activities are complete, to eliminate this area as a 
potential source. 

WRS has undertaken flow separation to develop a manageable and consistent waste product to 
be irrigated under conditions outlined in a modified discharge permit, currently in preparation. 
Present design steps include real-time monitoring, shut off systems, and routine Permit parameter 
analyses to ensure lean effluent is isolated for permit approved land application. WRS is also 
considering a combination of land application techniques that includes increased irrigation 
acreage and rapid infiltration basins to minimize direct loading and release potential. Permit 
modification and renewal will enable WRS to safely dispose of daily generated wastewater that 
meets Permit specifications, an essential step to minimize future release risks. 

Upon decommissioning, and modified permits for the lean waste stream, the potential for a rich 
release will be limited to less that one (1) truckload (approximately 10,000 gallons). 

(pU+ •:> fa addition to waste stream modification, WRS has undertaken actions to reduce the amount of 
c substaiKeg^hat are present on-site, by reducing quantities for hazardous substances to 

those which will be used in the near term, approximately one (1) month or less, fa addition, 
these substances are stored within buildings at the site, thereby reducing potential exposures to 
precipitation events. 

Data obtained from the remedial investigation (RI) will serve as a basis for establishing potential 
future impacts to soil and groundwater resources as permit modifications are approved and 
implemented. The RIWP is also designed to provide an infrastructure for continued monitoring 
of groundwater conditions to facilitate future Permit compliance and release detection. The 
RIWP may be expanded if additional areas of concern are identified by studies related to the 
permit modification process. 

1.3 Previous Work 
Previous work at this site includes the Hydrogeological Study of a Proposed Irrigation Field for 
Gray and Company at Williamsburg, Michigan, compiled by Nordlund and Associates in 1988 
(Nordlund Report) as well as a Supplement dated December 8, 1989. These documents are a 
limited hydrogeologic study of the property now occupied by WRS and include an aquifer pump 
test to determine soil transmissivity, a storage coefficient, and to predict groundwater mounding 
due to the then proposed levels of irrigation (Appendix D of the WPHS). 

ISE has performed four (4) studies germane to this RIWP: 
1) Soil Characterization Report-Former Northwestem Brining Pit Area (SCR, September 

30,2002) 

INUIND SEHS ENQINEERING, INC. 



Remedial Investigation Work Plan 
January 9, 2006 
Page 7 of 19 

2) Work Plan - Hydrogeologic Study Report (WPHS, October 14, 2002) 
3) Hydrogeologic Investigation of Spray Irrigation Area (HISIA, October 14, 2002) 
4) Hydrogeologic Study Report (HSR, November 13, 2003); and Hydrogeologic Study 

Report Supplement - Response to June 24, 2004 HS Report Review (HSRS, September 
12,2004). 

5) Pond Release Investigation (PRI, November 29, 2005) and Pond Release Response Plan 
(PRRP, December 12, 2005). 

Many of the above referenced documents have been previously submitted as Appendices of other 
reports in there entirety. For consolidation purposed, these documents are only included once. 
For example, both The SCR and HISIA are included as Appendices E and F, respectively, of the 
WPHS (Attachment M). 

A total of thirteen (13) monitoring wells, three (3) piezometers and one (1) temporary monitoring 
well were installed by ISE during the SCR, HISIA and the HSP Investigations. To ISE's 
knowledge, all monitoring wells remain in place and will be used throughout the course of the 
RI. The temporary monitoring well and at least one (1) piezometer have been removed. In 
addition to well borings, 34 soil borings were advanced on-site to evaluate the vadose and upper 
saturated zone soils. Borings ranged in depth from two (2) feet to 101 feet below grade (BG) 
(See Appendices A and E, of the HSR, and Appendices E and F WPHS, for boring and well 
installation logs, soil descriptions and aerial extent). 

The PRI and PRRP as well as additional correspondence and reporting related to the November 
8, 2005 pond release are attached as Appendix B of this report. In connection with the 
November 8, 2005 pond release, over 75 soil borings have been advanced to assess soils and to 
verify soil remediation in the Nagy Wetland. In addition three (3) temporary monitoring \^ls 
wereTnStallB^TnTHelTW^d suBsequenn^yTemoved. Borings were typically advanced to two (2) 
feet as part of this study but did penetrate to depths of thirteen (13) feet below grade. Boring 
logs submitted to support the Wetland Permit Application, obtained for the soil remediation 
excavation in the NW impacted region, are also included in Appendix B. 

1.4 Phvsical Setting - Geology. Hvdrologv and Hvdrogeology 
The physical setting at WRS was characterized regionally and site specifically in both the Work 
Plan Hydrogeologic Study Report (WPHS) and the Hydrogeologic Study Report (HSR) prepared 
by ISE. Both documents are included with this RIWP for ease of reference. Some elements of 
these reports are summarized below. 

1.4.1 Regional Hydrogeoiogy 
Two (2) reports were used as references to describe the regional geology and hydrogeoiogy of 
the area; excerpts of ''Hydrology and Land Use in Grand Traverse County, Michigan, U.S. 
Geological Survey, Water Resources Investigations Report 90-4722" (Appendix C of the 
WPHS) and the Nordlund Report (Appendix D) of the WPHS. These reports are also 
summarized on pages 3-5 of the WPHS. 
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1.4.2 Current and Historical Land Uses 
Land uses in the area are tabulated on Table 4 located on pages 21-22 of the excerpted United 
States Geological Survey (USGS) report in Appendix C of the WPHS and are summarized on 
Page 4 of the WPHS. As is evident on Figure 1, much of the highlands in this area are now 
occupied by orchards, and the area is culturally and economically tied to agriculture. 

1.4.3 Site-Speciflc Geology and Hydrogeology 
Topography 
The western half and southern three-quarters of the site is comprised of a three-tiered terraced 
structure, (lower, intermediate, upper) with steeply sloping boundaries on most sides (Figures 2). 
Terrace elevations are roughly 630-6^5,640, and 655 feet above mean sea level (AMSL). 

Relatively steep slopes define the northem and eastem boundaries of the terraces, and give rise to 
rolling, drumlin shaped hills that increase in elevation to the north and east. Topography 
immediately surrounding WRS is depicted on Figures 1-3. 

Soil Types 
Soil provinces are shown in relation to the WRS property, adjacent properties, and surface water 
features in Figure 2A and 2B of the WPHS. Most soil to the north of the property, including the 
PPR property, is shown to be consistent with those found on-site. 

Generally, the soils are composed nf finp tn medium grained sands and siltv sands with 
interbedded clays and clay lenses. Sands are generally progressively coarser with depth and the 
clay units often contain small sand lenses. The thickness of sand and clay units is highly 
variable. Clay appears to be more predominant in the central region of the site, where soil 
borings encountered clay at less than ten (10) feet BG. Other areas identified clay to depths 
greater than 85 feet BG (Appendices B, C and E, HSR). The clays are interpreted as ground and 
end moraine deposits and the sands as minor outwash deposits from glacial melt waters. Moving 
to the east on-site, gravel and cobble occurrences also tend to increase (Appendix E, WPHS), 
suggesting moraine or drumlin origin. These interpretations are consistent with interpretations 
made by others on regional glacial landforms. A structure contour map showing the depth to 
clay and an isopach map showing the thickness of encountered clays are contained in the HSRS 
(Appendix G). 

Spil properties have been assessed and constrained on-site as a product of the HSR, SCR and 
HISIA. Soil samples were analyzed using field textural analysis (ASTM-D2488) and by sieve 
and hydrometer analyses at ISE's materials testing laboratory. Results of laboratory grain size 
analyses are provided in Appendix B of the HSR. Soils from saturated and unsaturated zones 
were characterized as sands with few silt and clay, sands with some silt and clay and clay with 
few silt. Tested soils ranged in depth from 0-2 BG to as deep as 49-50 feet BG. Textural 
analyses are consistent with proglacial, water-lain deposits and till. The physical characteristics 
of the soils and their aerial extent are described further in the soil boring logs found in 
Attachment 1, Appendix E of the WPHS, in the monitoring well logs for MW-601 and MW-602 
in Appendix E of the HSR, and in the site profiles in Appendix B of the HSR. 
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Hvdrogeology 
The Nordlund Report assessed hydraulic transmissivity and modeled groundwater mounding of 
up to two (2) feet as a result of irrigating 42,000 gallons (maximum of 94,000 gallons) of waste 
water per day (Appendix D, WPHS) over lands then permitted. 

Further characterization of the hydrogeology was performed as part of the 2003 HSR. In'this 
study, infiltration rates were investigated (page 5), and an average hydraulic conductivity of soils 
p050 gpd/fl^) was determined based on pump test and transmissivity data (Nordlund Report) 
and textural analysis fi-om the HSR (pages 8-10). Groundwater elevations, gradients and flow 
directions were also assessed in the HSR. Calculated gradients ranged from a minimum of 0.1% 
to a maximum of 8.5% (page 7, HSR) and generally trended to the west-southwest with 
significant local variation (Figure 2, HSR; and Appendix G, this report). 

2.0 SAMPLING APPROACH AND ASSESSMENT- PHASE 1 
As specified above, there are eight (8) regions of concem on and near the WRS site. Several 
different strategies will be utilized at the site, based upon the nature and extent of contamination, 
exposure pathways and risk to human health and the environment posed in each region, however, 
data quality objectives (DQOs) and sampling methods will be uniform. 

2.1 Data Quality Objectives 
Data quality objectives (DQOs) are designed to guide the remedial investigation to ensure that 
the data is sufficient and of appropriate quality so that an informed decision regarding remedial 
actions can be made. DQOs are necessary to avoid collection of urmecessary or duplicative data 
without compromising completeness and assessment of risks to human health and the 
environment. 

DQOs in this RIWP were established to delineate the nature and extent of known and suspected 
releases of chloride, sodium, and organic rich waters (BOD) as well as possible ammonia, 
phosphorus and sulfate at concentrations excee^ng MDEQ g'eneri"<r~groiffldwater andf^^ 
criterion. The current scope is the initial scope of work to be completed with the~undersrffiding 
that its findings will be incorporated into the on-going development of a Site Conceptual Model 
(SCM). Results will require adjustments to the SCM in ongoing and contingent remedial 

, investigative and response activities. DQOs and the SCM also require assessment of present 
plant operations, not specifically outlined in Section 1.2.1, that may have caused releases or 
represent significant future release potential. 

The RIWP will coordinate assessment of known and/or suspected release investigations to 
facilitate evaluation of present operations. With the DQOs, it is intended that the RIWP be 
executed primarily in two (2) phases: 

-Phase 1 - Initial soil, groundwater and geophysical sampling to define nature and extent; 
Synthesis and analysis of regional and previously collected data. 

Phase 2 - Interpretation, further data collection to fill gaps and delineate. 

Based on the results of the evaluation outlined in this plan, the following questions Concerning 
hazardous substances will be answered: 
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1. Where (if any) do vadose zone soils contain hazardous substances in excess of Part 
201 criteria? 

2, Where (if any) do saturated soils and groundwater contain hazardous substances in 
excess of Part 201 criteria? 

All potential releases at the WRS property have been to the surface or vadose zone with potential 
impact to the upper aquifer via infiltration or saturated transport. In order to assess potential 
migration pathways for hazardous substances it will be necessary to answer the following 
questions regarding the quality of soils and the aquifer(s): 

1, What is the present shape of the regional groundwater potentiometric surface? 
— 2. What is the local direction of groundwater flow in regions of concem? 
— 3. What is the lateral and vertical extent of the upper aquifer? 
- 4. What is the lateral and vertical extent of clay aquiclude/aquitard at the base of the 

near surface aquifer? 
— 5. What are the local lateral as well as vertical groundwater flow gradients? 

- 6. How does soil and upper aquifer quality compare to applicable Part 201 Criterion? 
7. How does soil and upper aquifer quality compare to potential WRS release materials? 
8. How does the chemistry of the deep aquifer compare to upper aquifer conditions, 

background groundwater conditions, and WRS wastewater streams? 

It is expected that the soil and groundwater data collected during the first and second phase of 
the RI, supplemented with existing information, will aide in the evaluation of soils and 
groundwater to formulate a corrective action plan to remediate (if necessary) impacted soils and 
groundwater existing on and adjacent to WRS properties. 

The RTWP evaluates and addresses the highest potential risk to human and health and the 
environment to ensure WRS is not forced to divert resources from the highest priority receptors. 
High priority releases are distinguished as Level l.jill remaining releases are considered Level 2. 

within nine (9) months of approval. A Gantt 
Chart outlining a timeline for RIWP completion is contained in Appendix H. This timeline is 
subject to modification as dictated by the iterative nature of a Site Conceptual Models 

2.2 Sampling Techniques 
RIWP sampling obligations to assess exposure pathways are best met by a sampling plan biased 
toward areas that would be most directly impacted by a known or suspected release. Where no 
previous sampling data has been obtained, direct soil and groundwater sampling will be biased 
toward low-lying, potential pooling areas, with subsequent down-gradient sampling to evaluate 
migration pathways and extent. Vertical biased sampling will focus on sand-clay interfaces as 
suggested in the Sampling Strategies and Statistics Training Materials, (S3TM) published by 
MDEQ in 2002. 

As suggested in 1.2.2, chloride contamination is an ideal parameter for the assessment of soil and 
groundwater releases originating from the property, and this method has been successfully 
applied under previous work plans (page 11 of the WPHS, Appendices E and F, WPHS; Table 2, 
HSR and Figure 1-3; PRRP Appendix B). Sampling will assess soils and groundwater, both 
laterally and vertically, for chloride concentrations. In some instances, sampling may be 
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expanded to include secondary derivatives that may arise from BOD, namely of leaching of 
metals such as iron and manganese. 

2.2.1 Soil Sampling 
Vertical assessment of soils will employ continuous sampling methods utilizing a combination of 
direct push, hollow stem auger and hand auger advancements applying appropriate ASTM 
standards as described in the WPHS and listed in Appendix G of the attached WPHS. Soils will 
be described using field textural analyses as well as applicable laboratory analyses (as necessary) 
further outlined in the WPHS and Appendix G of the \VTHS. 

A minimmn of three (3) soil samples will be acquired for laboratory analysis from each 
monitoring well and soil boring location, unless otherwise specified. Samples will be chemically 
analyzed by an independent lab for chlorides at the surface and at various depths within the 
vadose and saturated zones. Split samples for additional analysis, if necessary. 

2.2.2 Geophysical Techniques 
To assist in the soil and groundwater assessment, ISE will also utilize geophysics techniques 
including electromagnetic (EM) induction and spontaneous potential (SP). Given the conductive 
nature of WRS wastewaters (Tables 1 and 2), both techniques are well suited to evaluate the 
potential vertical and lateral extent of impacted soil and groundvyater. 

EM techniques have been widely used to map soil and groundwater conductivity, and impacted 
isoil and groundwater conductivity will show a marked increase over ambient backgrounds. SP 
has likewise been shown to be an effective tool at locating anomalous conductive zones in both 
soil and groundwater, and is especially effective when vertical and/or lateral flows are suspected 
or when soil chemistries contain lateral or vertical changes in oxidation and reduction potentials. 
Geophysical techniques will be combined with direct sampling methods to facilitate rapid 
reconnaissance and characterization of the nature and extent of potential releases to bias further 
sampling and form an abatement plan. Moreover, geophysical surveys will cover a broader area 
of investigation (even more so than random statistical sampling) to ensure hot spots are not 
overlooked while employing a biased direct sampling strategy. 

SP sampling will be the Phase I geophysical tool employed in the RIWP. Because SP can 
acquire data over a broad area and will respond to both primary and secondary effects due to a 
release or leak in a cost effective manner, all indicated SP surveys will be conducted as high 
priority assessment despite whether a release area is considered Level 1 or Level 2. An EM-31 
may be used in place of SP depending upon weather and availability constraints. 

SP sampling will be conducted along traverses with discrete sampling at one (1) foot intervals in 
zones where contamination due to ponding, overland flow or direct infiltration are suspected. 
Reference stations will be established in undisturbed areas and reoccupied every two hours. In 
valley areas and potential infiltration zones, SP traverses will be run perpendicular to the likely 
flow direction. Interval spacing will be increased to five (5) to ten (10) foot steps as readings 
approach background. The length of a traverse will be dictated by topography, visual evaluation, 
and data obtained, but will continue for least 50 feet once background values are obtained. 
Traverses will be spaced at a maximum of five (5) feet in areas of potential ponding and at a 
maximum of twenty-five (25) feet along overland flow routes. EM-31 data are taken at an 
essentially continuous interval and traverse spacing will follow SP guidelines. 
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EM-34 data can be operated at various frequencies to resolve conductive zones located at depths 
from ten (10) to 60 meters BG. EM-34 data will thus be employed as a Phase II assessment tool 
if and where groundwater sampling suggests the possible presence of a release- related 
groundwater plume. EM-34 data will be obtained along traverse lines as necessitated by Phase I 
findings and will be used to establish a groundwater sampling configuration to delineate the 
nature and extent of such a plume. 

2.2.3 Monitoring well Configurations 
Monitoring wells will be advanced to assess soil and groundwater quality at release points and be 
positioned to evaluate both up-gradient and down gradient soil and groundwater quality. 
Individual monitoring wells and nested wells will also be installed to assess the geometry, and 
horizontal and vertical hydraulic conductivity, within the upper aquifer. Individual shallow 
monitoring wells will assess the groundwater which would first to be impacted by a release. 
Nested wells will contain both a shallow well installed near the surface of the upper aquifer and a 
second well installed immediately above the aquitard/aquiclude (minimum 15' grout separation 
between screens) to assess vertical groundwater quality and gradients. A soil sample will be 
obtained from the aquitard/aquiclude for visual and mechanical properties. If no clay layer is 
encountered, the deep wells shall be installed with a bottom elevation of 530 feet AMSL, below 
the average screened interval of pumping wells in the vicinity (Table 3). Contingencies may 
occur, as outlined on page 10 of the WPHS, to modify the number and location of wells installed 
as part of the RIWP. Phase II monitoring well installations are expected, (depending on 
groundwater quality), and will be reported pursuant to the timeline (Appendix H). 

Monitoring Well construction methods ai e outlined on page 9 of the HSR with examples shown 
in Appendix E of the HSR and Appendix H of the WPHS. Construction methods will conform 
to applicable standards indicated in Appendix G of the WPHS. Additional well development and 
completion procedures will follow those outlined on page 9, WPHS. 

2.2.4 Groundwater Sampling 
At least two (2) sets of static groundwater elevations and groundwater samples will be acquired 
for chloride analysis from installed and previously existing monitoring wells with additional 
samples to be obtained following the rationale employed for the 2003 hydrogeologic study (page 
11, WPHS), unless otherwise noted. Sampling procedures,will follow applicable standards in 
Appendix G, WPHS and as outlined on pages 9-11 of the WPHS, and adhere to MDEQ 
Remediation and Redevelopment Division Operation Memorandum No. 2 (OP Memo. 2), 
Sampling and Analysis Guidance ("low-flow"), as applicable. Subsequent to well purging, 
groundwater samples will be collected and contained in laboratory supplied containers and 
sealed. Contained samples will be labeled according to location, date and time of sample 
acquisition and stored at 4° Centigrade pending transfer to either SOS or SPL Laboratories 
(Traverse City, Michigan) for analytical testing. 

All monitoring well locations, ground elevations and top of casing elevations will be surveyed. 
Sampling events will include acquisition of static water levels (SWLs) of all available 
monitoring wells on and immediately off-site, prior to acquisition of any samples. 
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3.0 PRESENT RESPONSE ACTIVITIES 
WRS is presently active with tasks relevant to the SCM and RIWP Phase I, Level 1 releases in 
recognition of its obligation to eliminated risk to human health and the environment and the need 
for timely action. Ongoing Level 1 efforts to minimize risk to human health and environmental 
include; 

1. Immediate response activities, following the November 8, 2005 pond release 
(Appendix D, Sections 3.3,4.4, and 4.5). 

2. Elimination of pond wastewater from the site (Sections 1.2.6,3.1,4.1 and 5.2.1), 
3. Assessment of area drinking water well quality (Section 3.2 and 4.2), and 

3.1 Immediate Response Activities - November 8.2005 Pond Release 
Immediate response activities have included 

1. Repair of the pond breach 
2. Recapture of pond water 
3. Soil borings and surface water evaluation 
4. Obtain appropriate permits (Wetland, SESC and Right of Way) for soil excavation 

and monitoring well installation. 
5. Bentonite plug applied to SWB culvert that ruptured to the Munro ditch 
6. Excavation of affected soils in the NW 
7. Obtaining permission for monitoring well installation in the NW and adjacent 

property 
8. Infiltration prevention by covering areas of Areas A1 and A2, (Appendix D) 
9. Initiation of pond draw down and off-site disposal 

Soil analyses identified five (5) locations within one (1) foot of the surface in the NW with 
chloride concentrations exceeding its Direct Contact value of 500 mg/kg. One sample at 1.5 feet 
also exceeded this concentration. Temporary monitoring wells installed found groundwater 
concentrations below Residential Drinking Water Criteria (maximum measured was 180 mg/L). 

On December 19"* and 20*'', 2005 the impacted soil in the NW was excavated, and soils 
were stockpiled in the parking area on the parcel located directly east of the impacted area. ISE ^ 
oversaw excavated soil contained above and below by a 20 mil rubber liner. WRS has applied 
for permission to install temporary monitoring wells on the Whitewater Township Parcel (Figure v 
6) and this was verbally granted at a January 3*** meeting of the Whitewater Township Board. 
TTiese wells are tentatively planned for installation the week of January 9"', 2006. 

Further excavation of Areas A1 and A2 are planned (Section 4.1), however health and safety 
concerns, due to the volume of water still occupying the pond and the potential for an excavation 
to undermine an empirically weak slope, prevent immediate removal of these soils. Further 
evaluation of the ditch and SWBs impacted by the pond release are discussed in Section 4.3. 

3.2 Fond Wastewater 
The approximately 4,000,000 gallons of wastewater present in the pond remains the highest 
priority for WRS. This waste water is presently being transported off-site and disposed of by 
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Northern A-1. Evaluation of soil and groundwater quality under the pond will occur 
immediately following the completed drawn down (See Section 5.2.1). 

3.3 Area Water Well (Deep Aquifer) Quality 
In order to investigate exposure pathways to residential drinking water, WRS has contracted SOS 
Analytical of Traverse City, Michigan to obtain drinking water samples from local residential 
wells to assess concentrations of chloride, sodium, calcium, manganese, sulfate, conductivity, 
total inorganic nitrogen (TIN), ammonia, nitrate, nitrite, arsenic and iron. As discussed in 
Section 1.2.4, most local wells appear to be screened in a deep and potentially confined aquifer. 
The wells tested are highlighted on Figure 3, relative to WRS. Sampling was initiated December 
21, 2005 and final results were pending as of January 5, 2006 (Appendix I). WRS is providing 
this service to area residents to enable informed decisions regarding the integrity of area water 
supply wells, and determine if response activities are necessary. 

This water supply well sampling, in conjunction with RIWP sampling, will also help to constrain 
lationships and potential exposure pathways that may exist between an upper aquifer and 

deeper drinking water aquifer. 

Area well survey results will be reported to the MDEQ. Follow-up may include: 
1. Validate well results that meets or exceed Drinking Water Criteria (DWG) 

a) Sampling methodology 
b) Repeatability 
c) Survey well locations and depths/screened intervals 

2. Additional wells analysis (e.g. WRS on-site wells) 
3. Groundwater sampling of existing monitoring wells, BKG-D and BKG-S 
4. Modify the SCM and RIWP based on results 

a) Is there evidence that WRS releases may have impacted the deep aquifer? 
b) If WRS impact is possible: 

i) Determine immediate response activities needed 
ii) Identify potential releases that may account for observed exceedances and modify 

the RIWP priority list/timeline accordingly 
iii) Define migration pathways to the deep aquifer 
iv) Define the nature and extent of the aquitard 

4.0 PHASE IDQOS AND SCM DEVLELOPMENT 
Phase I DQO's for the eight (8) known and/or suspected release areas are outlined below. The 
approximate locations of SP surveys, soil borings and monitoring wells for each region are 
shown on Figures 4-6, as appropriate. All site activities are labeled on Figures 4-6 as either 
Level 1 (LI) or Level 2 (L2) on the basis of the timing of the release, risk assessment, and utility 
of some well and boring data to evaluate multiple release exposure pathways. Regions are listed 
below based upon the present priority level (highest first), and as previously described, are 
subject to change based upon results obtained during the RI and on-going activities. 
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4.1 Pond Area 
The PA is shown on Figure 4. The definition of the pond area includes several potential surface 
release locations: 

• Infiltration above the pond liner 
• Leak in the pond liner 
• Forested area east of the pond 
• Valley south of the pond 
• Valve Area southwest of the pond 
• Areas A1 and A2 

Within the PA, each of the above areas will be considered a potential "hotspot" and RI activities 
will be biased toward these areas. It should be noted that aspects of this investigation will be 
completed in conjunction with the current Level 1 undertaking to drain pond waters, which is not 
anticipated to be complete for at least six (6) months. 

RIWP priorities regarding the valley and valve area are based on split samples obtained fi-om an 
MDEQ sampling event of surface waters on August 8, 2005. The sample labeled "Irrigation 
pipe" corresponds to the potential source area for the valley south of the pond. BOD levels were 
greater than 2500 mg/L (Appendix J). In the valve area, surface waters showed elevated chloride 
and sodium concentrations (2,100 and 764 mg/L, respectively, see Appendix J). 

Phase I Assessment Activities 
• Geophysical Survey 
• Installation and sampling of three (3) nested wells 
• Installation and sampling of four (4) shallow monitoring wells 
• Advancement of one (1) soil boring to approximately twenty (20) feet BG near the Valve 
• Sampling of existing monitoring wells, MW-50I, MW-502 and MW-301 

Pond Area DOOs 
• Evaluate groundwater and soil quality adjacent to the pond to evaluate leaks/infiltration 
• Evaluate SWLs for potential groundwater mounding due to infiltration/leaks 
• Determine if soils in the areas A1 and A2 are sufficiently covered to prevent infiltration 
• Determine which suspected source areas are confirmed source areas 
• Constrain the groundwater potentiometric surface and its relationship to Ethology 
• Data gap determination/SCM modification: where is additional sampling needed? 

4.2 Nagv Wetland 
The NW was impacted by the November 8, 2005 pond release (Figures 1 and 3, PRRP, 
Appendix D). Work in this region is ongoing (Section 3.3). Monitoring wells are to be installed 
and sampled as shown on Figure 5 prior to the enactment of this RIWP and are included here. 

Phase I Assessment Activities 
• Biased groundwater sampling as indicated on Figure 6 

o Three (3) shallow monitoring wells 
o A nested well 
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Nagy Wetland DOOs: 
• Determination of source area 
• Determination of groundwater impact 
• Verification of soil remediation through excavation 
• Data gap determination/SCM modification: where is additional sampling needed? 

4.3 Paradis Parcel Region 
A suspected release in this region was expressed by MDEQ in the July 25, 2005 letter and an 
initial response work plan was drafted by ISE (Appendix B). It is suggested that this release was 
constrained to a valley and continued down gradient from the second of two (2) ponding areas, 
and flowed through a culvert under Munro Road to empty onto the Rennie Property (located 
west of WRS land. Figure 6). The length of overland flow is approximately 5600 feet from the 
source to the valley base on the Rennie Property. At present, WRS and ISE are unaware of any 
sampling data available to substantiate the nature and extent of this release. Given the 
description of vegetation damage and the timing of the release, this area is an RIWP priority. 

Phase I Assessment Activities 
• Soil and groundwater sampling as indicated on Figure 4, including advancement of: 

o Five (5) shallow monitoring wells 
o A nested well 

• SP Survey 

Paradis Area DOOs 
• Extent of soil and groundwater impacts 
• Determination of adjacent parcel impacts 
• Constrain the groundwater potentiometric surface and its relationship to Ethology 
• Data gap determination/SCM modification: where is additional sampling needed? 

4.4 Storm Water Detention Basins 
SWB's on-site are structural controls installed to detain and allow for infiltration of storm water 
at the site, therefore these structures are unlined. Two (2) reported releases at the WRS property 
have led to potential impacts in the SWBs. These include the reported July, 2005 release north 
of the maintenance building (See Appendix B and sample results in Appendix J) and the capture 
of the November 8, 2005 slope related pond failure. Several of the on-site detention basins and 
the Munro Road ditch were reportedly impacted by one (1) or both of these incidents. All on-site 
SWBs and the adjacent Munro Road ditch will be assessed as part of the RI (Figure 5). 

Phase I Assessment Activities 
• Surface water evaluation of all SWBs, sampling if surface water is present 
• Soil and Groundwater sampling 

o Two (2) nested wells 
o One (1) shallow monitoring well 
o Seven (7) soil borings 
o If SWB' s are dry, twelve (12) soil borings in basins 
o Sampling of existing monitoring wells, MW-102 and MW-402. 
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SWB DOOs 
Determination of which SWB's have been impacted by surface releases 
Data gap determination/SCM modification: where is additional sampling needed? 

4.5 Former Brine Pit Areas 
Three (3) FBP areas are identified on Figure 5 and these include a former brine mixing area. 

Phase I Assessment Activities 
• Biased soil and groundwater sampling as indicated on Figure 6: 

o One (1) deep monitoring well adjacent to existing MW 101 
o A nested well 

• Groundwater sampling of existing wells, MW-101, MW-102, MW-202 and MW-201 ^ 

FBP DOQs 
• Determine if FBPs are sources of impacts 
• Evaluate other RI data to assess FBPs as potential WRS sources 
• Data gap determination/SCM modification: where is additional sampling needed? 

4.5 Boals Wetland X M 
The Boals Wetland release occurred while WRS operated under an NPDES permit that allowed 
c^ling pad waters from the processing of tart cherries to di^n toTobeco Creek (Figure 5). In 

outfall samples obtained showed BOD levels belo^<Clw]m|/L (Appendix K). A more 
complete suite was sampled for by MDEQ in January 9, 2001, and showed elevated outfall 
chloride levels (Appendix K). 

Phase I Assessment Activities 
• Visual observation of outfall region 
• Biased soil sampling (at least two (2) vertical soil samples) 
• Groundwater grab sample acquisition, to be analyzed for chlorides 

BWDOOs 
• Determine if the BW has been impacted 
• Data gap determination/SCM modification: where is additional sampling needed? 

4.7 Angell Road Corridor 
Anomalous chloride concentrations were observed both in MW-201 and MW-401 as part of the 
HSR (Figure 2, HSR). Chloride levels observed in both wells cannot be explained due to a 
single WRS source. Their spatial distribution alongside the steep portion of Angell Road 
suggests road salt could explain observed chloride concentrations in these wells (HSR, pages IS
IS) and further suggests the Angell Road Corridor (ACR) requires unique analysis (Figure 5). 

Phase I Assessment Activities 
• Groundwater sampling of existing Monitoring wells, MW-101 and MW-401 

ARC DOOs 
• Determine if the ARC is a source of impact 
• Evaluate other RI data to assess potential WRS source(s) 
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• Data gap determination/SCM modification: where is additional sampling needed? 

4.8 Former Spray Irrigation Region 
The FSIR was assessed by ISE in the Hydrogeologic Investigation of Spray Irrigation Area 
(HISIA) study for potential impacts to soil and groundwater resulting from spray irrigation 
discharge of wastewater that exceeded Permit concentration limits for chloride, sodiiun and 
phosphorus (Appendix E of WPHS). The discharge occurred in 2002 and the discharge area was 
located in the southeastern portion of the property (Figure 5). Because of the timely response of 
the investigation and calculated infiltration rates the HISIA focused on the vadose zone. 

Phase I Assessment Activities 
• Two (2) events of SWLs 
• One (1) sampling of existing Monitoring well MW-601 

FSIR DOOs 
• Determine if groundwater is impacted 
• Data gap determination/SCM modification: where is additional sampling needed? 

5.0 RIWP PHASE II SITE CONCEPTUAL MODEL ITERATIONS 
RI findings coupled with ongoing interim response activities will be routinely used to update the 
SCM to yield comprehensive site remediation. 

5.1 Site-Wide DOO Phase II Assessment 
If soils are found to contain more than the Direct Contact Criteria for chlorides (500 mg/kg) 
and/or chlorides are found to exceed groundwater Residential and Commercial I Drinking Water 
Criteria (250 mg/L), a combination of the following Phase II activities may be undertaken. 

Soil and Groundwater 
• Conduct SPLP testing 
• Additional Boring Advancements 
• Confirmation Groimdwater Sampling 
• Additional Monitoring Well Installations 
• Cross Section Development 
• Modifications to On-site Standard Operating Procedures 
• Additional Activities as Appropriate 

6.0 REMEDIAL INVESTIGATION REPORTING 
DQOs require timely synthesis of local and regional data to update the SCM and allow the most 
efficient and complete RI of the site. Phases of the RI have been outlined above to facilitate 
these goals and maintain the necessary flexibility to modify the RI as new data becomes 
available. As outlined in the timeline (Appendix H), the RIWP includes quarterly progress 
reports to be submitted to MDEQ for review and comment. 

Following the completion of all proposed activities a Remedial Investigation Report (RIR) will 
be prepared in accordance with Rule 528(4) to summarize soil and groundwater quality within all 
areas of concern identified from the investigation (inclusive of all regions discussed in the RIWP 
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as well as any additional areas of concern determined during the course of the RI). The RIR will 
also conform to Rule 528(5) and will incorporate all findings from this study as well as previous 
studies to propose abatement procedures and prepare a remedial action plan, if necessary. 

Prepared by: 
mUlND SEHS ENGINEERiNa INC 

Reviewed by: 
INLNND SENS ENGINEERING, INC 

Len Mankowski 
Staff Geologist 

Mindy D. Walters, PE 
Project Manager 
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TAB 
Plant Effluent and Brine Analytical Summary 

Williamsbiu-g Receiving Storage, LLC 
ISE Project #02061-S9E 

Sampler L Mankowski L. Mankowski L. Mankowski L. Mankowski L Mankowski T. Gates G. Harming 
Date Sampled Groundwater 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

9/29/05 8/11/05 VIZaOOS 9:30AM 1/12/3909 M .00:00AM 8/9/05 4/5/04 7/18/02 
Sampling Permit Part 22 Residential & 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

LEAN LEAN RICH RICH Bulk Bulk Effluent-
Location M-00836 Discharge Commerical 1 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

Effluent Effluent Effluent Effluent Effluent Effluent Hydroseived 
Year Brine Prepared Limits Limits Drinking Water 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

NA NA NA NA NA NA NA 
Criteria & RBSLs 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs Tank #1 - Soak Tank- Soak Tank- Rich Soak Tank- Rich 

Sample Type Composite Lean Grab Grab Grab Grab Grab Grab 
Nitrogen Species "... .r • , <!-• •••• • . • 

TIN 5.0 5.0 NA NA 35.56 16.37 103.16 21.20 8.26 NA 1.0 
Amrmnia none none 10 ID 35.5 16.00 100.0 21.2 8.20 49.0 1.0 
Nitrate none none 10 200 < 0.25 0.34 2.09 <0.25 <0.15 NA <0.25 
Nitrite none 0.5 1 20 0.061 0.030 1.070 <0.015 0.056 NA <0.010 

Kjeldahl NA none NA NA 58 NA NA 58 NA NA NA 
Major Ions' • • • ...••• 

Sodium 150 150 120 2500 437 419 5200 830 783 NA 83.3 
Calcium NA none NA NA NA NA 1230 2080 . NA 1980 886 

iron NA none 0.3 6 NA NA NA NA NA NA 2.26 
Manganese NA none 0.05 1 NA NA NA NA NA NA 0.2 
Magnesium NA none 400 8000 NA NA NA NA NA NA 21.7 

Sulfate 250 250 250 5000 253 400 644 68 547 NA 140 
Chloride 250 250 250 5000 1320 1100 2500 4400 1260 3910 1500 

Phosphorus • •• "• .. ••• . 
Ptot 1 1.0 5.0 1 " 1300 10.40 17.40 46.80 7.68 7.24 NA 0.95 

Portho 1 NA none 1 NA NA NA NA NA NA NA NA <0.1 

Carbon Species - ' 

BOD none none NA NA 12767 >25000 >3800 >3800 >7500 NA 1390 
COD none none NA NA 18000 10000 35000 10000 6000 40000 1860 

Total Organic Carbon NA none NA NA NA NA NA NA NA NA NA 
Other 

pH (s.u.) none none 6.5-8.5 NA NA NA NA NA NA 4.1 6.4 
Solids (non-filterable) - TDS NA none 500 NA 195 NA NA NA NA 313 NA 

Solids (filterable)-TSS none none NA NA NA NA NA NA NA NA NA 
Conductivity (mS/cm) none none NA NA 7.65 9.30 45.90 32.70 5.93 NA NA 

All laboratory results by SOS Analytical Laboratories and reported in 
mg/L unless otherwise indicated (Soil criteria in mg/kg) 

BOD Parameters centered are not required by Permit M00836 
NA Not analyzed/Not applicable. 

NOTE: Brine is now segregated from plant wastewater as rich effluent fjri^ 
ofT-sitedisposalasof8/I2/0S. I 
Besides brine, other process specific 7rich" flows are segregated. 

Brine and process analytical [B & Effl. Char.] INLAND SEAS ENGINEERING. INC Page 1 of2 



TAL 
Plant Effluent and Brine Analytical Summary 

Williamsburg Receiving Storage, LLC 
ISE Project #02061-59E 

Sampler T. Egan T. Egan L Mankowski L. Mankowski L. Mankowski L Mankowski L Mankowski 
Date Sampled Groundwater 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

6/5/02 6/5/02 8/11/05 8/11/05 8/11/05 8/11/05 8/11/05 
Sampling 
Location 

Permit 
M-00836 

Part 22 
Discharge 

Residential & 
Commerical I 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

Separator 
Brine 

Separator 
Brine 

Brine 
Pit 114 

Brine 
Pit 102 

Brine 
Pit 111 

Brine 
Pit 87 

Brine 
IMPORT 

Year Brine Prepared Limits Limits Drinking Water 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs 

NA NA 2004 2004 July 2005 July 2005 NA 

Sample Type 
Criteria & RBSLs 

Soil Residential & 
Commerical 1 

Drinking Water 
Criteria & RBSLs Grab-

Unflltered 
Grab-
Filtered Grab Grab Grab Grab Grab 

Nitrogen Species 
TIN 5.0 5.0 NA NA NA 74.412 77.9 135.4 101.2 66.5 115.04 
Ammonia none none 10 ID NA 74.3 77 133 100 66 112.0 
Niuate none none 10 200 NA <0.5 0.25 1.08 0.61 0.34 2.20 
Nioite none 0.5 1 20 NA 0.112 0.639 1.31 0.550 0.157 0.837 

Kjeldahl NA none NA NA NA 542.0 NA NA NA NA NA 
• - Major Ions •• 

Sodium 150 150 120 2500 NA 1490 1740 1560 2190 868 3140 
Calcium NA none NA NA NA 3070 NA NA NA NA NA 

Iron NA none 0.3 6 NA NA NA NA NA NA NA 
Manganese NA none 0.05 1 NA NA NA NA NA NA NA 
Magnesium NA none 400 8000 NA 48.4 NA NA NA NA NA 

Sulfate 250 250 250 5000 NA 573 486 603 165 83 732 
Chloride 250 250 250 5000 NA 6000 5000 4900 7710 9550 716 

Phosphorus r r.- : •; 

Ptot 1 1.0 5.0 63 1300 NA 95.9 133 181 137 84 120 
Portho 1 NA none NA NA NA NA NA NA NA NA NA 
Carbon Species- = - ' ^ 

BOD none none NA NA 51400 48800 > 75000 >25000 >75000 >25000 6400 
COD none none NA NA NA 61900 115000 102000 135000 78000 50000 

Total Organic Carbon NA none NA NA NA 21850 NA NA NA NA NA 
Other 

pH (s.u.) none none 6.5-8.5 NA NA 3.5 NA NA NA NA NA 
Solids (non-filterable) - TDS NA none 500 NA 110 NA NA 38 NA 88 NA 

Solids (filterable)-TSS none none NA NA NA NA NA 154000 NA 110000 NA 
Conductivity (mS/cm) none none NA NA NA 15.1 42.6 58.4 62.6 132.0 38.8 

All laboratory results by SOS Analytical Laboratories and reported in 
mg/L unless otherwise indicated (Soil criteria in mg/kg) 

BOD Parameters centered are not required by Permit M00836 
NA Not analyzed/Not applicable. 

NOTE; Brine is now segregated from plant wastewater as rich effluent for 
off-site disposal as of 8/12/05. 
Besides brine, other process specific "rich" flows are segregated. 

Brine and process analytical [B & Efll. Char.] INLUND SEAS ENGINEERING, INC Page 2 of2 



TABx.^ 2 
Pond Wastewater Analytical Summary 

Williamsburg Receiving and Storage, LLC 
ISE Project #02061-S9£ 

Sampler Groundwater 
Soil Residential 
& Commerical I 
Drinking Water 

A. Smits D. Lewis / B. Bgan L. Mankowski L. Mankowski L. Mankowski 
Date Sampled Permit Part 22 Residential & 

Soil Residential 
& Commerical I 
Drinking Water 

6/15/05 11/23/05 9/15/05 9/15/05 9/15/05 
Sampling M-00836 Discharge 

Limits 
Commerical I 

Soil Residential 
& Commerical I 
Drinking Water 

Pond Pond (W) Pond(S) Pond (NW) Pond(SE) 

Location Limits 
Discharge 

Limits Drinking Water 

Soil Residential 
& Commerical I 
Drinking Water 

E'/s-South Rim Sector 5 Sector 1 Sector 6 
Sample Depth (feet) Criteria & RBSLs Surface Surface 2.0 3.0 7.5 

Nitrogen Species 

TIN 5.0 5.0 NA NA 1.47 NA 18.65 16.02 19.38 

Ammonia none none 10 ID 1.46 NA 18.60 16.0 19.30 

Nitrate none none 10 200 <0.25 NA <0.25 <0.25 <0.25 

Nitrite none 0.5 1 20 0.01 NA 0.048 0.018 0.084 

Major Ions 

Sodium 150 150 120 2500 261 NA 397 442 379 

Sulfate 250 250 250 5000 20 NA <20 <20 <20 

Chloride 250 250 250 5000 673 865 1016 1014 1021 

' Phosphorous :-i. -.'I : - •*- • : • ; 

Ptot 1 1 10 1 5.0 ! 1 63 1 1 1300 2.24 1 NA I 1 2.67 1 3.08 1 1 3.41 
Carbon Species . 

BOD none none NA NA >250 NA Composite Composite Composite 

COD none none NA NA 1375 NA 9000 9100 9000 

•• •• "dther---'' 
Conductiviity (mS/cm) none none NA NA 3.360 4.540 6.390 6.090 6.330 

pH (s.u.) none none 6.5 - 8.5 NA NA 5.33 NA NA NA 
TSS none none NA . NA NA NA Composite Composite Composite 

All laboratory results by SOS Analytical Laboratories except 11/23/05 measurements 
of conductivity and pH (ISE Field measurements) 

All results in mg/L unless otherwise specified (Soil criteria in mg/kg). 
BOD Parameters with this shading not required by Permit M00836 
5748 Composite sanq)le prepared by SOS Analytical 
NA Not analyzed/Not applicable 

Pond-Wastewater Character (Sept 05 Pond Character) IMLflND SE^S ENGINEERINGf INC. Page 1 of2 



TABi^ L 
Pond Wastewater Analytical Summary 

Williamsburg Receiving and Storage, LLC 
ISE Project #02061-59E 

Sampler Groundwater 
Soil Residential 
& Commerical I 
Drinking Water 

AVERAGE - Values at One 
Date Sampled Permit Part 22 Residential & 

Soil Residential 
& Commerical I 
Drinking Water 

9/15/05 9/15/05 9/15/05 Septemeber Standard 
Sampling M-00836 Discharge Commerical I 

Soil Residential 
& Commerical I 
Drinking Water 

Pond (NW) Pond (SW) Pond(N) 15, 2005 Deviation 
Location Limits Limits Drinking Water 

Soil Residential 
& Commerical I 
Drinking Water 

Sector 3 Sector 4 Sector 2 Sampling (68.3%) 
San:q>le Depth (feet) Criteria & RBSLs 10.0 13.5 14.5 Event 9/15/05 Event 

Nitrogen SpMi^s' 

TIN 5.0 5.0 NA NA 17.88 18.68 21.85 17.99 19.90 16.08 

Ammonia none none 10 ID 17.80 18.60 21.80 17.93 19.83 16.02 
Nitrate none none 10 200 <0.25 <0.25 <0.25 <0.25 NA NA 
Nitrite none 0.5 1 20 0.082 0.081 0.046 0.066 0.09 0.04 

1 Majorlons 

Sodium 150 150 120 2500 422 413 455 414 442 386 
Sulfate 250 250 250 5000 <20 <20 <20 <20 NA NA 

Chloride 250 250 250 5000 1011 1005 1165 1013 1075 951 

-Phpsjpihorous , c. ' " •' 
Ptot 1 1.0 1 5.0 1 63 1 1300 3.06 2.27 7.14 2.96 4.73 1.18 

1 Carbon Species 1 
BOD none none NA NA Composite Composite Composite 7760 NA NA 

COD none none NA NA 9000 9500 12000 9150 10342 7958 

Other <. -.S- • V- • •• 

Conductiviity (mS/cm) none none NA NA 4.800 4.760 6.120 5.495 6.254 4.736 
pH (s.u.) none none 6.5 - 8.5 NA NA NA NA NA NA NA 

TSS none none NA NA Composite Composite Composite 188 NA NA 

All laboratory results by SOS Analytical Laboratories except 11/23/05 measurements 
of conductivity and pH (ISE Field measurements) 

All results in mg/L unless otherwise specified (Soil criteria in mg/kg). 
BOD Parameters with this shading not required by Permit M00836 
5748 Con^josite san^le prepared by SOS Analytical 
NA Not analyzed/Not applicable 

Pond-Wastewater Character (Sept 05 Pond Character) INLflllD SENS ENGINEERING* INC. Page 2 of2 



Tables 
Well Log Summary 

Williamsburg Receiving Storage, LLC 
ISE Project #02061-59E 

Well Type Well# Surface Elevation 
m ft 

Screen 
Interval (from 

log) 

Screen Interval 
Elevation (ft) 

Static Water Level 
(ft, bgs, from log) 

Groundwater 
Elevation (ft) 

Clay Layer 
(ft, bgs, from log) Clay Elevation (ft) 

Domestic 8A 186 = 610 44-49 556 - 561 5 605 28 77 582 77 

Domestic SB 186 = 610 40-45 570 - 565 10 600 32 578 

Domestic 8C 199 = 653 104-119 549-534 27 626 8-80 618 

Domestic 168 216 = 709 116-121 593-588 94 615 none noted on log 

Domestic 16C 218 = 715 132-137 583-578 110 605 120-128 77 595 - 587 77 

Irrigation 16D 213 = 699 83-103 616-596 55 644 5 - 56 77 694 - 643 77 

Public III 9-1 650 128-148 522 - 502 15 635 46-83 604 - 567 

Public III 9-2 635 100-120 535 - 515 15 620 3-11, 92-95, 127-130 632-624, 543-540,508-505 

Commercial 9-3 635 140-148 495 - 487 25 610 55-140 580 - 495 

Monitoring 9-4 635 20-23 615-612 10 625 0-18 635-617 

Monitoring 9-5 635 27-39 608 - 596 15 620 0-17 635-618 

8" 9-6 635 63-83 572-552 17 618 42-43, 83 593-592, 552 

Housetrold 9-7 680 147 -155 533-525 60 620 20-58, 65-134 660-622, 615-546 

4" 9-8 199 = 653 89-99 544-554 50 603 0-32, 66-78 656621,587-582 

Irrigation 9-9 213 = 700 128-143 572 - 414 87 613 0-12 700 - 688 

Domestic 9-10 218 = 715 158-162 557-553 90 625 30-144 685 - 571 

Housetidd 9-11 218 = 715 165-173 550 - 542 90 625 10-24, 32-40, 70-164 705691, 683675, 645-551 

Domestic 9-12 218 = 715 168-173 542 - 537 60 650 3-93, 115-156 707617, 595-554 

Domestic 9-13 218 = 715 144-149 571-566 97 618 33-48, 112-125 682667, 603-590 

Domestic 9-14 218 = 715 not on log 90 625 0-30, 110-118 715-685, 605-597 

Domestic 9-15 218 = 715 139-147 576 - 568 87 628 113-114 602 - 601 

Domestic 9-16 218 = 715 141-145 569 - 565 90 620 0-76, 91-126 710639, 619-584 

Domestic 9-17 218 = 715 160-168 548 - 540 100 608 0-30, 65-80, 135-150 708678, 643628,573-558 

Domestic 9-18 218 = 715 42-46 673-669 8 707 none noted on log 

Domestic 9-19 214 = 702 191 -195 511-507 78 624 10-25,91-185 692-677,611-517 

Domestic 9-20 212 = 696 73-77 623-619 50 646 5-25 691-671 

Domestic 9-21 204 = 669 100-108 569 - 561 40 629 3-27 708678, 643628,573558 

INLAND SEAS ENGINEERING, INC Page 1 of 1 



APPENDIX A 

MWRC Authorization to Discharge Under the National Pollutant Discharge Elimination 
System (Permit No. MI 0044741) 



Pennit No. MI 0044741 

MICHIGAN MATER RESOURCES COMMISSION 

AUTHORIZATION TO DISCHARGE UNDER THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compHance with the provisions of the Federal Water Pollution Control Act, as 
amended (33 U.S.C. 1251 et seq; the "Act"), and the Michigan Water Resources Commission 
Act, as amended, (Act 245, Public Acts of 1929, as amended, the "Michigan Act", 

MiChibay Fruit Inc. 
Glenn F. LaCross, owner 
Route 1, Box 809 
Lake Leelanau, Michigan 49643 

is authorized to discharge from a facility located at 

8039 Angel Road 
Williamsburg, Michigan 49690 

designated as Michibay Fruit Inc 
to receiving water named Tobeco Creek 

tn accordance with effluent limitations, monitoring requirements and other conditions 
set forth in Parts I and II hereof. 

This permit for new use takes immediate effect on the date of issuance, unless the 
applicant either administratively or judicially challenges any condition of this 
pennit, in which case the entire permit is stayed and all authorizations explicitly 
or Implicitly contained in the pennit cease. Any person who feels aggrieved by this 
permit may file a sworn petition with the Commission, setting forth the conditions of 
the permit which are being challenged and specifying the grounds for the challenge. The 
Comnlssion may reject any petition filed more than 60 days after issuance as being 
untimely. During the course of any administrative proceeding brought by a person other 
than the applicant, the conditions of this permit will remain in effect, unless the 
Commission determines otherwise. 
This pennit and the authorization to discharge shall expire at midnight Mav 31. 1991 
In order to receive authorization to discharge beyond the date of expiration, the 
permittee shall submit such information and forms as are required by the Michigan 
Water Resources Commission no later than 180 days prior to the date of expiration. 

This permit is based on the Company's application dated May 1, 1985 

Issued this day of , by the Michigan Water 
Resources Commission. 

Paul D. Zugger 
Executive Secretary 



Page _2 of jr. Permit No. MI 0044741 
PART I 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 
1. Final Effluent Limitations 

During the period beginning upon permit issuance and lasting until permit 
expiration, the permittee is authorized to discharge a maximum of one million 
three hundred twenty thousand (1,320,000) gallons per day of treated contact 
cooling and process wastewater from outfall 001 to the Tobeco Creek. Such discharge 
shall be limited and monitored by the permittee as specified below: 

Effluent 
Characteristic 

Flow, M^/Day (MGD) 

Biochemical Oxygen 
Demand 

Biochemical Oxygen 
Demand (Ibs/yr)** 

Total Suspended 
Solids 

Total Suspended 
Solids (Ibs/yr)** 

Discharge Limitations 
kg/day (lbs/day) Other Limitations 
MonthlyDaily Monthly Daily 
Average Maximum Average Maximum 

Monitoring Reguirements 
Measurement Sample 
Freguency Type 

180 
(396) 

373 
(821) 

287 
(632) 

520 
(1143) 

Daily^ 

2x Weekly* 

Report total 
daily flow 

Grab 

2x Weekly* 

Monthly/Cumulative 
(Report) 

Grab 

Outfall Observation*** 

*Dur1ng period of discharge. 

Daily 

Monthly/Cululative 
(Report) 

Visual 

**The total yearly discharge to Tobeco Creek shall be limited to a maximum of 
8,100 Ibs/yr for BODg, and 15,200 Ibs/yr for total suspended solids. The permittee 
shall report the monthly and cululative masses of the individual paramater during the 
discharge season. 

***Any unusual characteristics of the discharge (i.e., unnatural turbidity, color, oil 
film, floating solids, foams, settleable solids, or deposits) shall be reported 
imnediately to the District Office of the Surface Water Quality Division followed 
with a written report within 5 days detailing the findings of the investigation and 
the steps taken to correct the condition. 
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Part I-A-1 (continued) 

a. The pH shall not be less than 6.0 nor greater than 9.0. The pH shall be 
monitored as follows: grab; weekly*. 

b. The receiving stream shall contain no unnatural turbidity, color, oil film, 
floating solids, foams, settleable solids, or deposits as a result of this 
discharge. 

c. Samples, measurements and observations taken in compliance with the monitoring 
requirements above shall be taken prior to discharge to Tobeco Creek.. 

d. In the event the permittee shall require the discharge of water treatment 
additives, the permittee shall notify the Chief of the Surface Water Quality 
Division. The permittee shall obtain written approval from the Chief of the 
Surface Water Quality Division to discharge such additives at a specified level. 
The permit any be modified in accordance with the requirements of Part II, 
Section B-4 if a constituent of the additive or additives requires limiting. 
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2. Special Condition 

This permit may be modified or, alternatively, revoked and reissued to 
comply with any applicable standard(s) or limitation(s) promulgated under 
Section 301(b)(2}(c)(d}, 304(b)(2) and 307U)(2) of the Act, if the effluent 
standard(s) or limitation(s) so promulgated: 

a. is(are) either different in condition or more stringent than 
any effluent limitation in the permit; or 

b. control(s) any pollutant not limited in the permit. 

3. Spprial r.nnditinn - Notification Requirement 

The discharger shall notify the Chief of the Surface Water Quality Division, 
in writing, within 10 days of knowing, or having reason to believe, that a 
change in facility operation, maintenance, or construction has resulted or 
will result in the discharge of: 

1. Detectable levels* of chemicals on the current Michigan Critical 
Materials Register or priority pollutants or hazardous substances 
set forth in 40 CFR 122.21, Appendix D, which were not acknowledged 
in the application** or listed in the application at less than detectable 
levels. 

2. Detectable levels* of any other chbmical not listed in the application 
or listed at less than detection, for which the application 
specifically requested information. 

3. Any chemical at levels greater than five times the average level 
reported in the application**. 

Any other monitoring results obtained as a requirenent of this permit 
shall be reported in accordance with the schedule of compliance. 

*The detectable level shall be defined as the Method Detection Limit 
(MDL) as given in Appendix B to Part 136, Federal Register, Vol. 49, 
No. 209, October 26, 1984, pp. 43430-31. 

**The application dated May 1, 1985. 
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PART I 

B. MONITORING AND REPORTING 

1, Representative Sampling 

Samples and measurements taken as required herein shall be representative of the 
volume and nature of the monitored discharge. 

2. Reporting: 0® applicable to your facility; 0* not applicable to your facilitv 

E a. MOR Submittal Requirements - The permittee shall submit Monthly Operating 
Report (MOR),,forms to the Surface Water Quality Division, Data Entry, of the Michigan 
Department of Natural Resources for each calendar month of the authorized discharge 
period(s). The MOR's shall be postmarked no later than the 10th day of the month 
following each month of the authorized discharge period(s). 

b. Retained Self-Monitoring Requirements - The permittee shall maintain a 
year-to-date log of retained self-monitoring results and provide such log for inspection 
to the staff of the 

• (!.} Surface,Water Quality.Jlivi^sion of the Michigan Deoartment nf Natural 
Resources.. 

• (2.) Environmental Health Services Division, Michigan Department of 
^ R.uVlic Health , . 
• (3.) Northern Peninsula Division, Michigan Department of Public Health 
D (4.) Division of Health Facility Licensing & Certification, Michigan 

Department of Public Health 

upon request. 

The permittee shall certify, in writing, to the Chief of the Surface 
Wi^C_QM.al jtZ.Pivlslon.of..the Deparfinept iJf..Natura.l..Re§ources in accordance xith . 
the Schedule of Compliance Part I, C-NA , that; 

(1.) all retained self-monitoring r^uirements have been complied with and 
a year-to-date log has been maintained. 

(2.) the flow rate(s) (if part of retained self-monitoring results) from 
all outfalls have been substantially the same as the flow rate(s) authorized 
by this permit or if 

(3.) the flow rate(s) (if part of retained self-monitoring results) is (are) 
substantially different from the flow rate(s) authorized by this permit and 
the pennittee shall provide reasons for the difference in flow rates. 

fiA] c. Groundwater Monitoring - The permittee shall submit Monthly Operating 
Report (MOR) forms to the Surface Water Quality Division, Data Entry, of the 
Michigan Department of Natural Resources in accordance with the monitoring requirements 
set forth in Part I, A- . The MOR's shall be postmarked no later than the 10th 
day of the Month following each completed report period. 

CSId. First Permit - Existing or Proposed Facilitv - Upon issuance of the first 
permit for an existing or proposed facility the permittee is exempt from submitting MOR's 
for a period of ninety (90) days from the date the permit is issued. 

Lila e. Permit Reissuance or Modification - For any parameter added to the monitoring 
requirements as a result of permit reissuance or modification of the current permit, the 
permittee will be exempt from submitting MOR data for that parameter for a period of ninety 
(90) davs from the date the permit is issued. 
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3. Definitions 
a. The monthly average discharge is defined as the total discharge by weight, or 

concentration if specified, during the reporting month divided by the number of days 
in the reporting month that the discharge from the production or conmerclal facility 
occurred. When less than daily sampling occurs, the monthly average discharge shall 
be determined by the summation of the measured daily discharges by weight, or 
concentration if specified, divided by the number of days during the reporting month 
when the samples were collected, analyzed and reported. 

b. The dally maximum discharge means the total discharge by weight, or concentration 
if specified, during any calendar day. 

c. The Regional Administrator is defined as the Region V Administrator, U.S. EPA, 
located at 230 South Dearborn, 13th Floor, Chicago, Illinois 60604. 

d. The Michigan Water Resources Conmission is located in the STEVENS T. MASON 
BUILDING. The mailing address is Box 3002B, Lansing, Michigan 48909. 

4. Test Procedures 
Test procedures for the analysis of pollutants shall conform to regulations 

published pursuant to Section 304(h) of the Act, under which such procedures may be 
required. 

5. Recording Results 
For each measurement or sample taken pursuant to the requirements of this permit, 

the permittee shall record the following information: 
a. The exact place, date, and time of sampling: 
b. The dates the analyses were performed; 
c. The person(s) who performed the analyses; 
d. The analytical techniques or methods used; and 
e. The results of all required analyses. 

6. Additional Monitoring by Permittee ^ 
If the permittee monitors any pollutant at the location(s) designated herein more 

frequently than required by this permit, using approved analytical methods as specified 
above, the results of such monitoring shall be included in the calculation and 
reporting of the values required in the Monthly Operating Report. Such increased 
frequency shall also be indicated. 

7. Records Retention 
All records and information resulting from the monitoring activities required by 

this permit including all records of analyses performed and calibration and maintenance 
of instrumentation and recordings from continuous monitoring instrumentation shall be 
retained for a minimum of three (3) years, or longer if requested by the Regional 
Administrator or the Michigan Water Resources Commission. 
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C. SCHEDULE OF COMPLIANCE 

1. The permittee shall continue to operate the installed facilities to achieve 
the effluent limitations specified for outfall 001. 

2. The permittee shall comply with the requirements of Section 10, Part II-A 
in accordance with the following: 

a. Submit plans for approval to the Chief of the Surface Water Quality 
Division necessary to comply with the primary power provision of 
Section 10 in Part II on or before NA . 

b. The permittee shall comply with the requirements of items 10a or 
10b contained in Part II on or before _NA . 
Notwithstanding the preceding sentence, the permittee shall at 
all times halt, reduce, or otherwise control production in order 
to protect the waters of the State of Michigan upon reduction or 
loss of the primary source of power. 

3. No later than 14 calendar days following a date identified in the above 
schedule of compliance, the permittee shall submit either a report of progress 
or, in the case of specific actions being required by identified dates, a 
written statement of compliance or noncompliance. In the latter case, the 
statenent shall include the cause of noncompliance, any remedial actions taken, 
and the probability of meeting the next scheduled requireuent. Failure to submit 
the written statement is Just cause to pursue enforcement action pursuant to the 
Commission Act and the Part 21 Rules. 
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PART II 

A. MANAGEMENT REQUIREMENTS 

1. Duty to Comply 

All discharges authorized herein shall be consistent with the terms and 
conditions of this permit. The discharge of any pollutant Identified In this 
permit more frequently than or at a level In excess of that authorized shall 
constitute a violation of the permit. 

It Is the duty of the permittee to comply with all the terms and conditions 
of this permit. Any noncompliance with the Effluent Limitations, Special 
Conditions, or terms of this permit constitutes a violation of Public Acts 245 
of 1929, as amended, and/or PL 92-500, as amended, and constitutes grounds for 
enforcement action; for permit termination, revocation and reissuance, or 
modification; or denial of an application for permit renewal. 

2. Change of Conditions 

Any anticipated facility expansion, production increases, or process 
modification which will result In new, different, or Increased discharges of 
pollutants must be reported by submission of a new application or, If such 
changes will not violate the effluent limitations specified In this permit, by 
notice to the permit Issuing authority of such changes. Following such notice, 
the permit may be modified to specify and limit any pollutant not previously 
limited. 

3. Containment Facilities 

The permittee shall provide facilities for containment of any accidental 
losses of concentrated solutions, acids, alkalies, salts, oils, or other 
polluting materials In accordance with the requirements of the Michigan Water 
Resources Commission Rules, Fart 5. This requirement Is Included pursuant to 
Section 5 of the Michigan Water Resources Commission Act, 1929 PA 245, as amended, 
and the Part 5 rules of the General Rules of the Commission. 

4. Operator Certification 

The permittee shall have the waste treatment facilities under direct 
supervision of an operator certified by the Michigan Water. Resources Commission, 
as required by Section 6a of the Michigan Act. 

5. Noncompliance Notification 

If, for any reason, the permittee does not comply with or will be unable 
to comply with any dally maximum effluent limitation specified In this permit, 
the permittee shall provide the Chief of the Surface Water Quality Division with 
the following Information, In writing, within five (5) days of becoming aware 
of such condition: 



\ 
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a. A description of the discharge and cause of noncompliance; and 

b. The period of noncompliance, including exact dates and times; or, 
if not corrected, the anticipated time the noncompliance is expected 
to continue, and the steps taken to reduce, eliminate and prevent 
recurrence of the noncomplying discharge. 

6. Spill Notification 

The permittee shall immediately report any spill or loss of any product, 
by-product, intermediate product, oils, solvents, waste material, or any other 
polluting substance which occurs to the surface waters or groundwaters of the 
state by calling the Department of Natural Resources 24-hour Emergency Response 
telephone number 1-800-292-4706; and the permittee shall within ten (10) days of 
the spill or loss, provide the state with a full written explanation as to the 
cause and discovery of the spill or loss, clean-up and recovery measures taken, 
preventative measures to be taken, and schedule of implementation. This 
requirement is included pursuit to Section 5 of the Michigan Water Resources 
Commission Act, 1929 PA 245, as amended. 

7. Facility Operation 

The permittee shall at all times properly operate and maintain all treatment 
or control facilities or systems installed or used by the permittee to achieve 
compliance with the terms and conditions of this perMt. 

8. Adverse Impact 

The permittee shall take all reasonable steps to minimize any adverse impact 
to the surface or groundwaters of the state resulting from noncompliance with any 
effluent limitation specified in this pemnit including, but not limited to, such 
accelerated or additional monitoring as necessary to determine the nature and 
Impact of the discharge in noncompliance. 

9. By-Ppssing 

Any diversion from or by-pass of facilities necessary to maintain compliance 
with the terms and conditions of this permit is prohibited, except (i) where 
unavoidable to prevent loss of life, personal injury, or severe property damage, 
or (ii) where excessive storm drainage or runoff would damage any facilities 
necessary for compliance with the effluent limitations and prohibitions of this 
permit. The permittee shall promptly notify the Michigan Water Resources 
Commission and the Regional Administrator, in writing, of such diversion or by-pass. 

10. Power Failures 

In order to maintain compliance with the effluent limitations and prohibitions 
of this permit, the permittee shall either: 

a. Provide an alternative power source sufficient to operate facilities 
utilized by permittee to maintain compliance with the effluent limita
tions and conditions of this permit which provision shall be indicated 
in this permit by inclusion of a specific compliance date in each 
appropriate "Schedule of Compliance for Effluent Limitations". 
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b. Upon the reduction, loss, or failure of one or more of the primary 
sources of power to facilities utilized by the permittee to maintain 
compliance with the effluent limitations and conditions of this permit, 
the permittee shall halt, reduce or otherwise control production 
and/or all discharge in order to maintain compliance with the effluent 
limitations and conditions of this permit. 

11. Removed Substances 

Solids, sludges, filter backwash, or other pollutants removed from or 
resulting from treatment or control of wastewaters shall be disposed of in a 
manner such as to prevent any pollutant from such materials from entering 
navigable waters, or the entry of toxic or harmful contaminants thereof onto 
the groundwaters in concentrations or amounts detrimental to the groundwater 
resource. 

12. Upset Noncompliance Notification 

If a prztcsss "upset" (defined as an exceptional incident in which there is 
unintentional and temporary noncompliance with technology based permit effluent 
limitations because of factors beyond the reasonable control of the permittee) 
has occurred, the permittee who iri-shes to establish the affirmative defense of 
upset shall notify the Chief of the Surface Water Quality Division by telephone 
within 24 hours of becoming aware of such conditions and within five (5) days, 
provide in writing, the following information: 

a. That an upset occurred and that the permittee can identify the specific 
cause(s) of the upset; 

b. That the permitted wastewater treatment facility was, at the time, 
being properly operated; 

c. That the permittee has specified and taken action on all responsible 
steps to minimize or correct any adverse impact in the environment 
resulting from noncompliance with his permit. 

In any enforcement proceedings, the permittee is seeking to establish the 
occurrence of an upset, has the burden of proof. 

13. Any requirement of this permit which is included under the unique terms of 
Michigan, the Water Resources Commission, Act 245, F.A. 1929, as amended, and 
rules promulgated thereunder, is not enforceable under the Federal Clean Water 
Act regulations. 
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B. RESPONSIBILITIES 

1. Right of Entry 

The permittee shall allow the Executive Secretary of the Michigan Water 
Resources Commission, the Regional Administrator and/or their authorized 
representatives, upon the presentation of credentials: 

a. To enter upon the permittee's premises where an effluent source is 
located or in which any records are required to be kept under the 
terms and conditions of this permit; and 

b. At reasonable times to have access to and copy any records required 
to be kept under the terms and conditions of this permit; to inspect 
any monitoring equipment or monitoring method required in this permit; 
and to sample any discharge of pollutants. 

2. Transfer of Ownership or Control 

In the event of any change in control or ownership of facilities from 
which the authorized discharge emanate, the permittee shall notify the succeeding 
owner or controller of the existance of this permit by letter, a copy of which 
shall be forwarded to the Michigan Water Resources Commission and the Regional 
Administrator. 

3. Availability of Reports 

Except for data determined to be confidential under Section 308 of the 
Act and Rule 2128 of the Water Resources Commission Rules, Part 21, all reports 
prepared in accordance with the terms of this permit shall be available for 
public inspection at the offices of the State Water Pollution Control Agency 
and the Regional Administrator. As required by the Act, effluent data shall not 
be considered confidential. Knowingly making any false statement on any such 
report may result in the imposition of criminal penalties as provided for in 
Section 309 of the Act and Sections 7 and 10 of the Michigan Act. 

4. Permit Modification 

After notice and opportunity for a hearing, this permit may be modified, 
suspended, or revoked in whole or in part during its term for cause including, 
but not limited to, the following: 

a. Violation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully, all relevant facts; or 

c. A change in any condition that requires either a temporary or permanent 
reduction or elimination of the authorized discharge. 
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5. Toxic Pollutants 

Notwithstanding Part II, B-4 above, if a toxic effluent standard or 
prohibition (including any schedule of compliance specified in such effluent 
standard or prohibition) is established under Section 307(a) of the Act for 
a toxic pollutant which is present in the discharge and such standard or 
prohibition is more stringent than any limitation for such pollutant in this 
permit, this permit shall be revised or modified in accordance with the toxic 
effluent standard or prohibition and the permittee so notified. 

6. Civil and Criminal Liability 

Except as provided in permit conditions on "By-Passing" (Part II, A-9) 
and "Power Failures" (Part II, A-10), nothing in this permit shall be construed 
to relieve the permittee from civil or criminal penalties for noncompliance, 
whether or not such noncompliance is due to factors beyond his control, such 
as accidents, equipment breakdowns, or labor disputes. 

7. Oil and Hazardous Substance Liability 

Nothing in this permit shall be construed to preclude the institution of 
any legal action or relieve the permittee from any responsibilities, liabilities, 
or penalties to which the permittee may be subject under Section 311 of the Act 
except as are exempted by federal regulations. 

8. State Laws 
t 

Nothing in this permit shall be construed to preclude the institution of any 
legal action or relieve the permittee from any responsibilities, liabilities, 
or penalties established pursuant to any applicable State law or regulation under 
authority preserved by Section 510 of the Act. 

9. Property Rights 

The Issuance of this permit does not convey any property rights in either 
real or personal property, or any exclusive privileges, nor does it authorize 
violation of any Federal, State or local laws or regulations, nor does it obviate 
the necessity of obtaining such permits or approvals from other units of 
government as may be required by law. 

10. Severability 

The provisions of this permit are severable, and if any provision of this 
permit, or the application of any provision of this permit to any circumstances, 
if held invalid, the application of such provision to other circumstances, and 
the remainder of this permit, shall not be affected thereby. 

11. Notice to Public Utilities (Miss Dig) 

The issuance of this permit does not exempt the permittee from giving notice 
to public utilities and complying with each of the requirements of Act 53 of the 
Public Acts of 1974, being sections 460.701 to 460.718 of the Michigan Compiled 
Laws, when constructing facilities to meet the terms of this permit. 
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From: Sy Paulik [mailto:Pauliks@michigan.gov] 
Sent: Tuesday, December 13, 2005 4:48 PM 
To: Andy Smits; Eric Chatterson 
Cc: Janice Heuer 
Subject: Assessment Areas. 

Eric, 
Thanks for bringing up the 528 requirements. Here are some areas that I know have had a release: 

• Paradis Parcel -going north and then west past Munro road on to the Rennie property 
• Angel & Munro Road (MW-201) Intersection Area 
• Lagoon Area (Area A from pond release also if the wastewater goes above the liner at the over flow 

area) 
• Storm water basins (Area B form pond release report) 
• AreaC&D 
• Storm water basin east of the brine pits 
• Valve area 
• forested area east of the lagoon 
• valley south of the lagoon 
• wetland on Brad Boals property there was a release when they had a NPDES pennit 

Also suspected areas would be those areas where brine pits were covered up. 

• area south of building A 
• area east of building A 
• area north of building B...existing storm water basin. 

None of the storm water basins have liners. I hope this helps. 

Ms. Sy Paulik 
Water Bureau- Cadillac 
231-775-3960x6267 
231-775-1511 fax 
pauliks@,michigan.gov 

http://inlandseaseng.com/exchange/lcm/lnbox/FW:%20A.«?se.s.snient%7.nArpfls FMT 9rTnrr=nwno'.iri /•J/OA 

mailto:Pauliks@michigan.gov
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November 16, 2005 

Mr. Chris Hubbell 
Williamsburg Receiving and Storage, LLC 
10190 Munro Road ' ' «i 4 OMC 
Williamsburg, Michigan 49690 ISKIVEDIIOV z 1 z» 
Dear Mr. Hubbell: 

SUBJECT: Williamsburg Receiving and Storage, LLC (WRS) 
Whitewater Township, Grand Treverse County 
Consent Order No. WMD 31-07-02 
Part 201 Requirements 

This letter is being written as a follow up to my^^tember 2005, letter) 
requesting a Remedial Investigation (Rl) work p^, dfiO as fulluw up 
October 31, 2005, conference call between myself, Rick Rusz, and your attomey 
Joseph Quandt. During the conference call, Mr. Quandt expressed concems 
regarding the need to separately address investigation requirements outlined in 
thp Consent Order and also in the July 25*'' letter ftom Richard Powers. As I 
explained to Mr. Quandt, the work plan for an Rl should include sections which 
address these individual concems within the larger document. In essence a work 
plan for a Rl investigation as outlined in Rule 528 of the administrative rules of 
Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA) should 
address all contamination at the site in all media and will as a whole encompass 
these separate issues. 

Please be advised that the request for an Rl work plan gives you the opportunity 
to address all issues in a single document but does not release you from the 
requirements of each Individual request. If the work plan is found to be 
inadequate and unable to be approved your obligations to both the consent order 
and the ietter from Richard Powers wiil need to be addressed separately. 

In my September 20*" letter I allowed 45 days from receipt of my letter to submit 
the Rl work plan. A considerable time has elapsed so far and although I'm willing 
to add the time between our conference call and your receipt of this letter the 
deadline from the original letter remains 45 days from your receipt of my 
September 20th letter. 



Mr. Chris Hubbell -2- November 16, 2005 

If you have any questions, or wish to discsuss this further, please feel free to 
contact me at 517-241-1358. 

Eric A. Chatferson 
Water Bureau 
517-241-1358 

cc: Mr. Joseph Quandt, Zimhrierman, Kuhn, Darling, Boyd, Taylor, & Quandt, P.L.C. 
-HWf. Andrew SmHs, ISE 

Mr. Rick Rusz, DEQ 
Ml. Mike Stiflm, DEQ - Cadiflac -
Ms. Janice Heuer, DEQ - Cadillac 
Mr. James Janiczek, DEQ 
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September 28,2005 

Mr. Chris Hubbeil 
Williamsburg Receiving and Storage, LLC 
10190 Munro Road 
Winiamsburg, Michigan 49690 

Dear Mr. Hubbeil: 

SUBJECT: Williamsburg Receiving and Storage, LLC (WRS) 
Whitewater Township, Grand Traverse County 
Consent Order No. WMD 31-07-02 
Part 201 Requirements 

This letter is being written in response to an August 31,2005 Soil and Groundwater Assessment 
Work Plan (WP) prepared by inland Seas Engineering (ISE) on behalf of WRS. The work 
proposed In the August 31,2005 WP is not adequate for tuil assessment of environmental 
condltioiis at WRS. Approval of the WP is denied. The available data Indicates that site 
operaitlons have called contamination levels at WRS to exceed applicable Part 201 Criteria. 
These exceedances of Part 201 Criteria identliy WRC as a "Facility" as defined by Part 201 of 
the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended (NREPA). 
As you are probably aware, a 'Fadllty" has specific obligations pursuant to Part 201 of the 
NREPA. WRS must comply with these obligations including any interim response obligations or 
notifications of offelte migration. The Michigan Department of Environmental Quality (DEQ) 
requests that WRS submit a Remedial investigation (Ri) Work Plan that will address the factors 
described in Rule 528 of the administrative rules of Part 201 of the NREPA within 45 days of 
receipt of this letter. 

If you have any quesfions, or vrish to discuss this further, please feel free to contact me at 
517-241-1358. 

Sincerely, 

Eric A. Chatterson 
Groundwater Permits Unit 
Water Bureau 

cc: Mr. Joseph Quandt, Zimmerman, Kuhn, Darting, 1^)^, TayioFi & Quandt, P.L;C. 
Mr. Andrew Smits, ISE 
Mr. Rick Rusz, DEQ 
Ms. Janice Heuer, DEQ 
Mr. James Janlczek, DEQ 

CONSTmmON HALL • 52s WEST ALLEQAN STREET • P.O. BOX 30273 • LANSING. MICHIGAN 48909-7773 
www.michlgan.gov • (517) 241-1300 
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1756 Barlow Street, Traverse City, Ml 49686 

INI dNlMEMC^E (231) 933-4041 inLnni«Cn^r m Fax (231) 933-4393 
ENQIN 

August 31, 2005 
Mr. Joseph Quandt 
Zimmerman, Kuhn, Darling, Boyd, Taylor «& Quandt, P.L.C. 
412 South Union Street 
P.O. Box 987 
Traverse City, Michigan, 49685-0987 

Re: Soil and Groundwater Assessment Work Plan 
Cherry Blossorrr, LLC 
ISE Project #02061-59E 

Dear Mr. Quandt: 

The purpose of this letter is to provide a Work Plan (WP) to assess the potential impacts to soil 
and groundwater as required by the July 25,2005 letter fiom MDEQ to Williamsburg Receiving 
and Storage, LLC. The Consent Order required a Hydrogeologic Study WP to assess the 
potential impact of wastewater discharges and brining operation upon groundwater resources. 
The HSWP was developed and conditionally approved by MDEQ. hrland Seas Engineering, Inc. 
(ISE) proposes that the investigative and analytical methods to be used to assess soil and 
grormdwater impacts in response to the July 25 demand letter comport with those in the HSWP 
and previously reviewed by MDEQ staff. The following WP elements deal with specific 
sampling details associated with each assessment area cited by MDEQ in the demand letter. 

Storm Water Retention Basin 
ISE proposes to install three monitoring wells surrounding the basin. One monitoring well will 
be installed between the basin and Munro Road with the remainder situated north and southeast 
of the basin. This will allow for assessment of groundwater quality down-gradient of the basin 
(in the case of the former) and provide for accurate evaluation of flow potential in the vicinity of 
this infiltration stmcture. If potentiometric measurements indicate that additional wells are 
required to assess grormdwater quality and flow potential, then the wells will be installed 
following evaluation of potentiometric and analytical data. Soil samples are not proposed for 
this location as the discharge reportedly occurred to a structure whose basal soils are saturated 
during nominal operation. 

Topographic Depressions East and Southeast of Irrigation Pond 
Soil and grormdwater sampling are proposed for these areas. The smaller area immediately east 
of the irrigation pond will be evaluated through installation of one monitoring well. Soil 
sampling will be conducted as the boring to install the well is advanced. Soil sample 
conductivities and moisture contents will be evaluated in accordance with methods used to 
evaluate the spray irrigation areas in 2002. 



Mr. Joseph E. Quandt 
August 31, 2005 
Page 2 of3 

Southeast of the Irrigation Pond two (2) additional monitoring wells iare proposed to be installed 
as described immediately above in conjunction with soil sampling and analyses. The wells will 
be installed during differing periods. ITie first well will be inkalled in the eastern portion of this 
area. Following potentiometric measurements and evaluation of flow potential (including the 
use of the small depression monitoring well and MW-501, MW-502 and MW-301 fix)m the prior 
HS), the second well will be installed in a maimer to monitor groundwater quality down-gradient 
of this area. Soil sampling will not be undertaken in conjunction with this latter well as it is 
likely to be situated beyond the wastewater application limits. 

Paradis Parcel Assessment Area 
This area presents challenges in assessment due to the non-uniform nature of reported 
wastewater application. Prior to soil or groimdwater sampling, ISE proposes to conduct a 
fi'equency-domain electromagnetic (EM) geophysical survey. The EM survey will measure the 
conductivity of the earth in this area so as to identify areas of maximum and niinimum terrain 
conductivity. This will allow efficient delineation of the probable limits of impact of a 
conductive wastewater over a wide (elongate) area. Depending upon the EM equipment utilized, 
an estimate of the depth of impact may also be gained t^ugh the same survey. 

The EM survey will be followed by shallow soil sampling and analyses that will facilitate a 
quasi-calibration of the EM results with dissolved solids (chloride principally) content of soil 
moisture. In the coarse-grained soils present in this area, it is the soil moisture that will give rise 
to terrain conductivity anomalies. The soil matrix will act largely as an insulator to induced 
electrical conductance. 

Concurrent with evaluation of these data, soil borings and monitoring wells will be installed in 
the vicinity of the Paradis "pond" and in other areas where MDEQ District Staff notes and 
distressed vegetation suggest pooling of wastewater may have occurred. It is estimated that five 
(5) monitoring wells will be installed in conjunction with this initial effort. The purpose of this 
element of the WP is to gain an initial understanding of gross potentiometric trends and to allow 
early monitoring of areas where maximum potential for impact exist, while the EM survey is 
serving to define the limits of further investigation. These five (5) monitoring wells will be 
installed in areas presumably down-gradient of visually impaired locations with perhaps two (20 
of the wells installed topographically higher to provide information on background water quality 
and potentiometric surface trends. The attached figure shows typical monitoring locations 
relative to the proposed EM survey area. 

Reporting 
Following installation of initial monitoring wells and evaluation of the EM survey data a 
summary report will be generated providing the rationale for any further assessment required to 
address the requirements of the demand letter. Meeting will be sought with District MDEQ Staff 
to review the initial findings and plan any subsequent assessment activities. In addition. District 
Staff will be polled prior to execution of any portion of the WP to incorporate their observations 
into final work plan details. It is imderstood that MDEQ Staff have observed and documented 
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the alleged discharge locations directly and can assist with this information in scoping optimal 
location and placement of assessment borings. 

Schedule 
ISE can commence with execution of the plan within 30 days following our authori2Btion to 
proceed and completion of contract administrative matters. Based upon the nature of the 
subsurface assessment work and the reported discharge characteristics, it is believed that the 
assessment work can be completed in 150 to 180 days, weather and access permitting. Multiple 
potentiometric measurement events are required to evaluate groimdwater flow potential and 
support proper placement of monitoring wells. The iterative nature of the proposed assessment 
suggests that the need for work in addition to that proposed herein may likely arise. Findings 
from subsurface investigation often require validation through repeated measurement so as to 
incorporate evaluation of natural processes (seasonal and temporal effects) in the assessment. 

Please call me if you have any questions or comments regarding any aspect of this submittal. 

Respectfully, 
INUIND SEfIS ENGINEERING. INC 

Andrew Smits, P.E. 
Geological Engineer 

\\jK«[diaiig^bIic\iw-w\cliaiUV0263306l'Wiltiainat>iiiB receiving and at(nige\ooinniunications\wp fi>r anil ft gw asaesament July 2S.0S demand leiur.dac 
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STATE OF MICHIGAN 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

LANSING 

JENNIFER M. GRANHOLM STEVEN E. CHESTER 
GOVERNOR DIhECTOB 

July 25, 2005 '• 

CERTIFIED MAIL 

Mr. Christopher Hubbell 
Williamsburg Receiving and Storage, LLC 
10190 Munro Road 
Williamsburg, Michigan 49690 

Dear Mr. Hubbell: 

SUBJECT: WMD Order No. 31-07-02 

This Is to Inform you that the Department of Environmental Quality (DEQ) has determined that 
Williamsburg Receiving and Storage, LLC (WRS), Is In violation of WMD Order No. 31-07-02 
(ACO) and Part 31, Water Resources Protection, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451, as amended (NREPA), and the administrative rules promulgated 
thereunder. Specific violations of the ACO and Part 31 of the NREPA alleged by the DEQ are 
as follows: 

1. WRS is discharging food processing wastewater to the waters of the state in 
violation of Sections 324.3109(1) and 324.3112(1) and Rules 323.2204(2)(a) and 
323.2106(1) of the NREPA, and paragraph 4.1 .a(1) of the ACO. 

Section 324.3109(1) and Rule 323.2204(2)(a) of the NREPA prohibit a person from 
discharging a substance that Is or may become Injurious to any protected uses of the 
waters of the state. Section 324.3112(1) and Rule 323.2106(1) of the NREPA require a 
person to obtain a permit prior to discharging any waste or wastewater to the waters of 
the state. Paragraph 4.1 .a(1) of the ACO prohibits WRS from placing cherry processing 
wastewater into the wastewater storage lagoon, and prohibits WRS from discharging 
process wastewater to the groundwater unless WRS applies for and obtains a 
reissuance of Grduhdwater Discharge Permit Np..M00836 authorizing the discharge of 
all process wastewater proposed for discharge. In accordance with Paragraph 4.1 ,a(1) 
of the ACO, WRS Is only authorized to discharge cherry pitting wastewater previously 
authorized for discharge jjnder Groundwater pischarge.Penrijt No,^MOJ0836-^^ a 
demonstration that aliother process wastewater Is effectively Isolated from the 
discharge. As of the date of this letter, WRS has hot applied for nor obtained 
authorization to discharge any other process wastewater. 

The following Illegal discharges have occurred on and from the WRS property In 
violation of the above referenced requirements; 

a. WRS has discharged process wastewater Into a storm water retention basin 
located north of the maintenance building and then discharged the process 
wastewater from the storm water basin to a nearby ravine. Employees of 
Whitewater Township observed this discharge on two occasions during May and 
June 2005. The DEQ inspected the WRS property on June 6, 2005, and 
observed process wastewater in the storm water basin and dead vegetation 

CONSTITUTION HALL • S25 WEST AUEGAN STREET • P.O. BOX 30273 • LANSING, MICHIGAN 48909-7773 
utAAAM mli^hlr<<an nnv • (*^1 T\ .1 QflO 
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Indicative of a discharge In the ravine. Two water samples collected from the 
basin by the DEQ documented concentrations of biological oxygen demand 
(BOD) at 1,400 milligrams per liter (mg/1) and 3,700 mg/l, and chloride at > 
524 mg/l and 518 mg/l. The high concentrations of BOD and chloride are not 
characteristic of clean storm water. During the July 15, 2005, Inspection, WRS ^ 
told the DEQ that a malfunctioning hydrosleve caused wastewater to overflow to 
the storm water basin. 

b. During the July 15,2005, Inspection, the DEQ observed valved piping In the 
sump of the hydrosleve treatment area that WRS said was connected to both the 
sealed wastewater storage tank and to piping that runs underground to the north, 
ending on the Paradls property parcel. This parcel Is now owned by WRS. The 
DEQ observed evidence of past discharges to the Paradls parcel. A vertical ' 
black Iron pipe had a large area of reddish, black stained soils and dead ^ 
vegetation around It. Stained soils, dead vegetation, and erosion guHeys showed . 
signs of discharge to the north of this site for several hufidred feet. An excavated ^ 
pond approximately 30 feet by 30 feet contained dark water. A generator was 
positioned on the t)erm of this pond. The DEQ observed evidence of flows being 
pumped from this pond to the surface of the ground with the flows entering a 
smaller pond downstream of the large pond. Dead or stressed vegetation could 
be observed from this point to beyond Munro Road to the west, off the WRS 
property. 

c. During the July 15,2005, Inspection, the DEQ observed evidence of discharges 
to areas east and southeast of the wastewater storage lagoon. There was 
ponded water In the location to the southeast and dead vegetation In the location 
to the east. Im'gatlon piping was observed In this area coming from the lagoon. 

2 The management and/or discharge of food processing wastewater by WRS has 
caused nuisance odor conditions In violation of Rule 323.2204(2)(b) of the NREPA 
and paragraph 4.1 .b(5) of the AGO. 

Rule 323.2204(2)(b) of the NREPA prohibits a discharge from causing nuisance 
conditions, including nuisance odors. Paragraph 4.1.b(5) of the AGO prohibits WRS 
from emitting nuisance odors beyond the property boundary. 

Beginning In April 2005, the DEQ began receiving-complaints of nuisance odors 
emanating from the WRS property. The number of complaints received by the DEQ has 
escalated to several dozen during each of the months of June and July 2005. Based on 
an evaluation of the complaints received and on-site and off-site observations, the DEQ 
has determined that WRS has caused nuisance odor conditions In violation of 
Rule 323.2204(2)(b) of the NREPA and Paragraph 4.1.b(5) of the AGO. 

3. WRS is storing food processing wastewater in brine pits in violation of paragraph 
4.1.b(1)(l)oftheACO. 

Paragraph 4.1.b(1)(l) of the AGO requires that all process wastewater not authorized for 
discharge under a permit must be placed In sealed tanks to prevent odors and lawfully 
transported and disposed of in accordance with Part 121, Liquid Industrial Wastes, of the 
NREPA. During the June 6,2005, and July 15,2005, inspections, the DEQ observed 
process wastewaters stored In brine pits In violation of paragraph 4.1 .b(1)(l) of the ACQ. 
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During the July 15,2005, Inspection, WRS told the DEQ that 18 brine pits contained 
process wastewater. WRS has stopped transporting and disposing of the process 
wastewater. 

4. WRS has failed to reapply for authorization to discharge storm water. General 
Permit No. MIS519000 expired on April 1,2005, and WRS no longer has an 
authorization to discharge storm water from Its property. 

Any discharge of storm water after April 1,2005, is in violation of Section 3112(1) of the 
NREPA. As noted above, WRS has discharged process wastewater into the storm 
water pond, and then to a forested ravine In violation of Section 3112(1) of the NREPA. 
In addition, storm water basins to the east of the production building appear to contain 
brines. Several totes full of waste food products were observed outside storage areas 
and w^rejgxposed to precipitation. Brine transfers are being done without the use of 
secondary contalnrnent pans under the hoses. 

WRS must take immediate steps to comply with Part 31 of the NREPA, Its administrative rules, 
and the AGO, Specifically, WRS must: 

1. Cease all unauthorized discharges of process wastewater to the ground and 
groundwater. 

2. Cease the placement of process wastewater In brine pits and lawfully dispose of all 
accumulated wastewater. WRS must resume the placement of all process wastewater 
in sealed tanks and transport and dispose of all process wastewater In accordance with 
paragraph 4.1 .b(1 )(i) of the AGO. 

3. Implement measures to eliminate nuisance odors. 

4. . Close the wastewater storage lagoon In accordance with Rule 323.2226 of the NREPA. 

5. Promptly submit an application for a National Pollutant Discharge Elimination System 
storm water permit. Any discharge of storm water prior to obtaining a permit will be in 
vioiation of Part 31 of the NREPA. Until a new permit is obtained, WRS should, at a 
minimum, comply with its existing Storm Water. Pollution Prevention Plan. 

6. Remove all process wastewater from storm water basins, properly manage brine 
transfers using secondary containment, and isolate all wastes stored on-site from 
precipitation. 

7. Submit a work plan to investigate and determine any adverse impacts to soils or 
groundwater caused by the unauthorized discharges to the ground and groundwater and 
to the storm water basins. 

By August 1,2005, WRS must submit to the DEQ documentation that WRS has completed the 
required actions. Including a description of how WRS intends to comply with these requirements 
in the future. The submittal must also include a schedule for WRS to submit for approval and 
implement a closure plan for the wastewater storage lagoon and the work plan to investigate 
and determine any adverse impacts to soils or groundwater caused by the discharges. 



Mr. Christopher Hubbell 4 July 25,2005 

WRS must also enter Into an enforceable agreement with the DEQ by no later than 
September 1.2005. to perform the Identified actions. The agreement will Include appropriate 
stipulated penalties and/or civil fines, and payment of the DEQ's costs of surveillance and 
enforcement Incurred In this matter. 

Failure by WRS to submit the documentation bv August 1.2005. or enter an enforceable 
agreement with the DEQ by September 1.2005. will result In further escalated enforcement 
actions by the DEQ to compel WRS's compliance with the terms of the ACQ, and Part 31 of the 
NREPA. 

This letter does not relieve WRS of any liability for past or continuing violations of the AGO and 
Part 31 of the NREPA. The DEQ reserves its right to take all necessary and appropriate 
enforcement actions for all violations observed to date and any violations that occur In the 
future. This may Include civil and criminal litigation and petitions for penalties In the maximum. 
amount provided by law. Including recovery of ail legally Incurred costs and attorney's fees. 

If you have any questions, please contact Mr. Rick Rusz, Enforcement Specialist, Enforcement 
Unit, Field Operations Division, Water Bureau, at 517-335-4709, or you may contact me. 

Sincerely, 

Richard A. Powers, Chief 
Water Bureau 
517-335-4176 

cc: Mr. Joseph E. Quandt, Zimmerman, Kuhn, Darling, Boyd, Taylor & Quandt, PLC 
Mr. Alan F. Hoffman, Department of Attomey General 
Mr. Stanley F. Pruss, Deputy Director, DEQ 
Ms. Carol LInteau, Legislative Liaison, DEQ 
Mr. Frank J. Baldwin, DEQ 
Mr. Barry H. Selden, DEQ 
Mr. Michael Stifler, DEQ 
Mr. Rick Rusz, DEQ 
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Ms. Sy Paiilik 
December 12, 2005 
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Some water that accumulated in the upper parking lot retention pond area leaked through a 
twelve-inch drain tile previously blocked with soil. The release was directed through a drain 
pipe in the ditch to flow downhill to the County right-of-way and the Munro Road drainage 
ditch. 

Water samples were obtained from the retention areas for analysis of chlorides. The 
concentrations of chlorides were approximately 15 percent of the pond water concentration in the 
upper retention area and approximately 25 percent of the pond water concentration in the lower 
retention area (see Table 1). Soil borings were not advanced within Area B as pond water 
accumulation areas that had been pumped back to the pond subsequently contained storm water 
ftomrecentpmrfpitatioB. 

Drainage Ditch (Area CI 
On November 22 and 23 a soil boring (S^l 13) was advanced in the drainage ditch to determine 
depth to groundwater and to obtain a water sample. On December 5, 2005, ISE attempted to set 
a temporary monitoring well (SB-rl30) in the drainage ditch. Groundwater was not encountered 
within thirteen feet of the advanced soil boring. The ground elevation of SB-130 is 
approximately 622.5 feet above sea level (Figure 1). 

Soils observed were described by ISE staff as sand with trace silt, trace gravel to seven (7) feet 
bgl. A clay with some sand, trace gravel was encountered from 7.5 - 8.5 feet. The top of this 
layer was nibist to wet but would not produce sufficient water for saippling,in either^JB.-.! 13 or 
SB-13ik Alternating moist layers of sand wi^Jittle clay, ^d silt with some clay were 
encountCTed fromr875-H feet. The boring was advanced to 2 feet into a clay with some sand and 
gravel, whwe the boring was terminated. A soil sample collected at 3 feet below grade was 
submitted to SOS Analytical Laboratoriesjfor analysis of chlorides. Laboratory analytical results'^ 
of chloride indicate 584 mg/kg for SB-130. 

"•v. 
Off-Site Accumulation Area (Area D1 
Reported analytical results indicate chloride concentrations exceed the direct contact (plant-
phytoxicity) criteria for chlorides in SB-101 and SB-108. Additional soil samples were obtained 
on December 2 and December 5 to further delineate chloride concentrations Avithin Area C. 
Sixteen soil samples have been submitted from this area. Based on the results, there are three (3) 
areas that contain chloride concentrations that exceed the direct contact criteria. These areas are 
presented in Figure 3. 

The culvert that discharges to Area D (Figure 3) collects stormwater runoff that collects from 
Angell and Munro Road. Recognizing potential for accumulated salt contamination from road 
nmoff in this area exists, background soil samples were taken from areas located on the north 
side of Angell Road in an area tiiat would not have been impacted by the pond water release that 
traveled through the culvert underneath Angell Road (SB-128) and also from the south side of 
Angell Road, east of the culvert discharge. In addition, a soil sample was obtained from the 
intersection of Elk Lake and Angell Roads, which is located east of the Munro and Angell Road 
intersection (SB-129). Results for these background samples, SB-127 and SB-128, indicate 
chloride concentrations of 115 and 40 PPM, respectively. 

INLAND SEAS ENGINEERING, INC. 
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In addition to the soil samples obtained on December 2, two (2) surface water samples were 
submitted for analysis of chlorides from Area D. Results indicate that chloride concentrations 
were at 28 and 36 mg/L (PPM) for the samples. 

Temporary monitoring wells (TMW-1 and TMW-2) were installed on December 5, 2005. Water 
was encountered at two (2) feet bgl. Samples were screened from zero (0) to 3.7 feet bgl at 
TMW-1 and zero (0) to five (5) feet bgl at TMW-2. Samples were collected with a peristaltic 
pump and submitted to SOS Analytical Laboratory for analysis of chlorides on December 6, 
2005. Reported analytical results showed chloride concentrations at 184 and 52 PPM for TMW-
1 and TMW-2, respectively. 

R. Brown and Associates were utilized by Cherry Blossom LLC to delineate wetlands within 
Area D. They visited the site on December 2, 2005, and determined that the area is a wetland 
and would require permitting if excavation is to be conducted. A Category "M" General Permit 
was submitted to MDEQ one December 6, 2005. According to Bruce Jones of R. Brown and 
Associates, Eric Hudy, MDEQ, stated that the permit will receive priority so that excavation in 
the wetland area can proceed. 

CONCLUSIONS (PRELIMINARY) 

Lower pooling area (All 
The concentration data demonstrate that chlorides appear to be held in the available pore space in 
the upper foot within the transect located in the lower pooling area in Area A. Soil 
concentrations also indicate that the chloride concentrations were below established residential 
criteria for chlorides within this zone, with the exception of SB-110, which exceeded direct 
contact criteria. 

The release occurred on November 8, 2005. The calculated vertical contaminant transport 
estimated vertical movement-of contaminants at a rate of .07 inches/day. As of today's date, the 
calculation predicts contamination would have moved very little vertically beyond the initial 
depth of infiltration. Soils within the lower pooled region within the four (4) to five (5) foot 
range show a decrease in chloride concentrations, indicating that the estimate may reliably 
predict vertical transport rates. 

Upper pooling area (A21 — 
Direct contact criteria is exceeded in all samples taken within area A2, except for the most 
eastern sample (SB-114). -Samples beyond two (2) feet have not been obtained in area A2, 
therefore, a conclusion regarding initial infiltration below the upper two (2) feet of soil cannot be j 
made. 

AreaB 
The upper and lower storm water retention basin areas have relatively lower chloride 
concentrations, likely due to the fact that storm water was present in the pond areas at the time of 

INUIND SEHS ENQINEERING, INC. 
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the release. Protection from rainwater infiltration (covering) at the retention ponds is not deemed 
necessary due to this reduced concentration. 

Soil sampling has not been conducted beneath the ponds or at the area of the breach on the west 
side of the upper retention area that caused the release to the drainage ditch. If the chloride 
contaminant transport model is assumed to be accurate, and estimated grmmdwater to be at 
£q)proximately 33 feet bgl based on topographical observations, it would take approximately 500 
days to reach the groundwater table. 

AreaC 
Groundwater was not encoimtered within the upper 13 feet of the vadose zone soils.. The soil 
boring indicated chloride concentrations exceed direct contact criteria at three (3) feet bgl. The 
extent of soil contamination, both laterally and vertically, has not been fully ascertained. 

AreaD 
Based on chloride analytical results, there are three (3) areas that exceed direct contact criteria 
for chlorides. Two (2) shallow wells indicate chloride concentrations have not exceeded 
drinking water criterion. 

NEAR TERM RESPONSE MEASURES 
Chloride concentrations indicate that there is a certain extent of chloride contamination in the 
areas where pooling occurred in area A. The contamination does not appear to be migrating 
towards groundwater according to results in area Al, however, continued infiltration could cause 
a downward migration (leaching) of soil chloride. Measures to prevent future infiltration include 
removal of snow cover and placement of a protective liner over the soils in areas Al and A2. In 
addition, soil borings should be advanced to at least five (5) feet in the central portion of the 
upper pooling region of Area A. Placing a liner over the soils would prevent infiltration and 
continued vertical leaching of chloride ions. 

Sampling of the soil in the area of the breach and other locations in the retention pond vicinities 
in Area B should be conducted. This sampling should occur at various depths to ascertain the 
vertical distribution of chloride. This should be compared to vertical migration model 
calculations. 

Although the shallow water table was not reached during the investigation, a soil sample was 
obtained from the drainage ditch (Area C). Since analytical results indicate elevated levels of 
chlorides in the soil, a temporary well will be set and a shallow water sample will be obtained. 
Additional soil samples will be obtained along the ditch. In addition, soil samples will be 
obtained to ascertain impact of road salt on surface soils. Acquisition of a right-of-way permit 
for this assessment work is underway. 

Excavation will occur within Area D when an approved wetlands permit has been received from 
MDEQ, and when a NREPA Part 91 permit is obtained from the County. A right-of-way permit 
has been obtained from the coimty and a Part 91 Permit application has been submitted with a 
request for expedited review. 

INUIND SERS ENGINEERING, INC. 
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When all chloride analytical results have been obtained a will be constructed to indicate soil 
chloride concentrations. Areas that are above the direct contact criteria for chlorides will be 
excavated to a depth of ̂ proximately two (2) feet, just above the water table. Soil samples will 
be obtained during the excavation to ensure that "clean" soils remain. Prior to excavation, 
benchmark and spot elevations will be obtained to enable reestablishment of grade within the 
wetland area. 

Excavated soils will be stockpiled on site beneath a protective PVC cover to allow an 
investigation of altematives for use and/or disposal. The (hsturbed area will be filled with sand 
and a six-inch layer of topsoil at the surface. Re-vegetation will occur next spring in accordance 
with the pending wetland permit conditions. Shallow groundwater monitoring will be conducted 
adjacent to Area D, between this area and Tobeco Creek to monitor the effectiveness of 
excavation efforts. 

FUTURE RESPONSE MEASURES 
Future response measures are evolving as data fi-om on-going assessment activities yield further 
insight into the nature and extent of the pond water release. This may require modification of 
and addition to near-term response measures. Areas B requires additional investigation and Area 
C may also require characterization beyond the near-term measures identified above, dependent 
upon soil and groundwater results fi'om initial characterization efforts. 

All affected areas are to be addressed in a Remedial Investigation Work Plan (RIWP) required 
by MDEQ to address all known release areas and to evaluate the fate, transport and potential 
receptors of hazardous substances released at the site. The RIWP will also include plans for 
long-term monitoring of groundwater. 

If you have any questions regarding the investigation of the release, please call me at (231) 933-
4041. 

Prepared by: 
iNl|l>ID SERS ENGINEERING. INC. 

ineLundiir 
Project Scientist 

Reviewed by: 
ENGINEERING. INC 

Andrew Smits,^E A 
Geological Engineer 

cc; Michael Stifler, PE MDEQ - Cadillac 
Chris Hubbell - Cheny Blossom LLC 
Joe Quandt - Zimmennan, Kuhn, Darling, Boyd, Taylor and Quandt 

\\ise-tc-01\ise-lc-srv\clieiits\02633061-williainsburg receiving and stoiage\repoiting\pond release hivestigation\pond release investig ipt 12120S.doc 
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data for the top cm of soil only. This value is then 
used in Equations 2-27 and 2-28 to estimate runoff 
losses on a single storm event basis. 

Research based on the work of Haith et al. (1980) is 
currently underway at Cornell University* to develop 
runoff loading factors for organic chemicals in soils. 
After these factors are devised, the analyst will be 
able to obtain average loading values based solely on 
a chemical's octanol/water partition coefficient and 
the geographic location under study. This will greatly 
simplify the generation of long-term average release 
estimates. 

Note that in order to estimate long-term and short-
term contaminant concentrations in surface water, the 
long-term and short-term release values are used, 
along with average and minimum streamflow data as 
described in Chapter 3, Environmental Fate Analysis. 

2.5 Quantitative Analysis of Ground-
Water Contamination 

Surface soils at uncontrolled hazardous waste sites 
may become contaminated with toxic materials as a 
result of (1) the intentional placement of wastes on 
the ground (dumping, landfarming), (2) spills, (3) 
lagoon failure (overland flow), ori'(4) contaminated site 
runoff. Leaching of toxics from a contaminated soil 
surface can carry contaminants into subsurface 
layers. 

2.5.1 Beginning Quantitative Analysis 

2.5.1.1 Leachate Release Rate 
This section presents simplified approaches for 
estimating contaminant release rates to ground water. 
Such estimation can be determined for dry landfills, 
lagoons, or wet landfills, whether unlined or lined with 
clay or flexible membrane liners. 

(1) Estimating Release Rate from Facilities Lined with 
Clay or Natural Soil 
Release rate estimation involves the determination of 
both the contaminant concentration in the leachate 
and the volumetric flux of leachate. The determination 
of contaminant concentration is made using 
equilibrium conditions (steady state), whereas the 
volumetric flux can be ascertained with instantaneous 
time-varying models or with steady state equations. 

Modeling the release rate of toxic constituents can 
thus be done in terms of either the instantaneous 
time-varying releases or the annual average release 
(i.e., steady state release rate based on an annual 
average). This section discusses the determination of 
the steady state release rate (annual average); the 

* Contact Douglas A. Haith, Cornell University, Ithaca, N.Y., 
(607)256-2280. 

equations are simpler than the computer models 
necessary for instantaneous time-varying releases. 
Analysts interested in performing instantaneous 
time-varying release rate determinations are referred 
to Chapter 3, where the HELP and SESOIL models 
are discussed. HELP and SESOIL are appropriate for 
modeling dry solid waste in a landfill or landfarm 
situation; they are not appropriate for modeling the 
release rate of liquids from lagoons, landfills, or 
landfarms. Rainstorms come in discrete intervals 
separated by dry periods. Using steady state 
equations to model rainfall-induced leaching, 
however, assumes that 1/365th of the annual 
recharge occurs each day. Although this is an 
assumption, it is feft to be a useful one for most 
cases. Most abandoned hazardous waste sites have 
received liquids in the past; very few have received 
only dry solids. Hence, the question of the 
assumption of steady state conditions is relatively 
moot. For the bulk of the modeling situations (liquid 
wastes), the steady state and the instantaneous rates 
are the same, and since the steady state equations 
are simpler, they are the method of choice. 

For lagoons, the analyst should use the concentration 
of contaminant in the lagoon as the concentration of 
the contaminant leaving the lagoon, since the 
"leachate" is the waste itself. The waste leaves the 
lagoon by percolating through the clay liner or the 
native soil, or it permeates the flexible membrane 
liner (FML). 

For landfills, the analyst should use the equilibrium 
solubility of the solid waste, assuming that the 
contaminant will have fully equilibrated with the 
percolating rainwater. The use of the equilibrium 
solubility concentration as the leachate concentration 
is an assumption, it is based on a typical residence 
time of 21 years for rain percolating through a 
covered (10*7 cm/sec) secure landfill. The 
assumption is that the time used for determining the 
equilibrium solubility of the chemical is much shorter 
than the residence time in the fill. If the fill is 
uncovered (or covered with a permeable cover), the 
travel time through the landfill may be too short for 
the above assumptions to be valid. In these cases, 
the analyst should calculate the travel time and 
compare it to the time used in the solubility test. If the 
travel time is not longer than the test time, the arialyst 
should estimate the leachate concentration as a 
fraction of the equilibrium solubility concentration. 
Additionally, the above assumptions assume a landfill 
of only one waste stream, if the fill has only a small 
quantity of the subject waste in it, the contact time is 
the time for travel through the isolated material. In 
these conditions, the leachate concentration will 
typically be a fraction of the equilibrium solubility. The 
analyst may wish, in some instances, to model the 
solubility of the contaminant within a complex 
leachate. In this case, the solubility of a hydrophobic 
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contaminant can be increased by the organic fraction 
of tfie complex leachate. 

For landfarms, the assumption that adequate 
residence time is available for contaminants to reach 
equilitrium solubility may not be viable, and the 
analyst should estimate the degree of solubilization. 
This can be done by dynamic modeling of the kinetics 
of dissolution, or it can be approximated based on 
exp^ience and engineering judgment. Because of the 
complexities of dynamic modeling, this approach 
usu^ is not worth the slightly increased accuracy 
gained, especially since other parameters may affect 
^e accuracy of the final answer. Concentration is 
typically estimated as a fraction of the equilibrium 
solubility. 

The volumetric fkix of contaminated water can be 
calculated in two ways, one for solid wastes and one 
for liquid wastes. 

(a) For landfilled solids, the only liquid present is 
water percolating into the fill. For uncovered landfills, 
this can range from the infiltration fraction of the 
rainfdl, to the full precipitation (if no rain runs off of 
the fill before infiltrating), to larger flows of water if the 
site is exposed to stormwater run-on from an 
adjacent area. For covered landfills, the infiltration 
fraction may be limited by the permeability of the 
cover. Typically in wet climates the cover permeability 
is limiting, while in dry climates the permeability does 
not limit percolation, and normal soil percolation ratios 
can be used. 

The loading rate to ground water can be calculated 
with the following equation: 

Lc = q*A*Co 

where 

Lc 
q 

(2-32) 

= contaminant loading rate, (mass/time). 
= percolation rate, see Equation 3-14 

for calculation of q, (lengtfi/time). 
A s area of landfill, (length squared). 

Co = solubility of solid chemical, 
(mass/volume). 

(b) For lagooned or landfilled liquids, precipitation 
has a minimal influence on leachate generation, as 
liquid waste will percolate to the watertable under the 
influence of gravity. The rate-determining step is the 
permeability of the liner or underlying soil (if there is 
no liner). For liquids, the following form of Darcy's law 
should be used to estimate the volumetric flux leaving 
the site. 

3l = Ko*i*A 

where 

(2-33) 

Qi = volume loading rate, (volume/time). 
Kg = Darcy's coefficient; for unlined lagoons 

use native soii hydraulic conductivity; 
conductivity (length/time) (see Chapter 
3 for sources of hydraulic conductivity), 

i = hydraulic gradient, (length/length). 
Equations 2-33 will handle situations 
where the liquids in the lagoon have a 
free depth. In many cases the depth of 
the free liquids is small, or it is small 
with respect to the distance between 
the lagoon and the watertable (when 
the Ks is for native soil). In these 
cases the term "i" can be taken as 1. 

A = area of lagoon, (length squared). 

This QI is then used to estimate mass loadings 
with the following equation: 

Lc=Cs*Qi 

where 

(2-34) 

Lc = contaminant loading rate, (mass/time). 
Cg = contaminant concentration in lagoon 

fluid, (mass/volume). 
Qi = volume loading rate, (volume/time). 

Equations 2-33 and 2-34 model the release rate 
from a lagoon whether the flow through the vadose 
zone is saturated or unsaturated. For unlined active 
lagoons, the flow is typically saturated all the way to 
the watertable. For clay-lined lagoons, the flow is 
saturated through the liner and unsaturated between 
the liner and the watertable (assuming no breaches in 
the liner). Equations 2-33 and 2-34 are appropriate 
when analyzing lagoon releases, but should not be 
used for spills or other conditions where the 
chemicals on the surface do not pond for a long time. 
In these conditions, the assumption of saturated flow 
(through the liner or soil) may be violated. 

Equations 2-33 and 2-34 apply to liquids that are 
mostly water. For lagoons that contain organic fluids, 
however, the equations may need to be corrected. 
For liquids with a density or viscosity that differs from 
water, correct Kg for this different viscosity and 
density by calculating the term K^, using the 
following: 

Kc = Kw*Dc/Dw*Uw/Uc 

where 

(2-35) 

Kc = corrected Kg term = hydraulic 
conductivity of contaminant, 
(length/time). 

Kw = hydraulic conductivity of ground water, 
(length/time). 

D = density of liquids: c = contaminant, 
w = water, (mass/volume). 
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Pe = effective porosity, (dimensioniess 
fraction). 

The above terms should be determined for the site 
being studied. If this is not possibie for ail parameters, 
then literature values can be used for the few 
parameters that are not available. Literature values for 
saturated hydraulic conductivity are presented in 
Table 3-8 (Rawls et al. 1982) and Table 3-9 
(Freeze and Cherry 1979). 

The hydraulic gradient (the change in the elevation of 
the water table over distance from the site) should 
also be taken from field data developed during site 
investigation. Water levels in existing nearby wells 
can also provide an indication of hydraulic gradient. 
Table 3-10 provides values for saturated moisture 
content, which is roughly equal to the effective 
porosity, or ?«, for several soil types. 

It must be emphasized that site-specific data are 
highly preferable to regional data, or data obtained 
from any of the above-referenced tables. If site-
specific information on effective porosity is available, 
it should be used; however, literature values for soils 
with the same hydraulic conductivity provide sufficient 
accuracy. Effective porosity (?«) can be approximated 
by the difference between tfie moisture content at 
saturation and at the wilting point (-15 bar)*. The 
equation is as follows (Rawls 1986): 

Pe = es-e(-16) (3-11) 

where 

Pe 

e(-i6) 

effective porosity, (fraction, 
dimensioniess). 
water content when the pores are fully 
saturated, (fraction, dimensioniess). 
wilting point moisture content, (fraction, 
dimensioniess). 

This estimation procedure addresses the fraction of 
the pore spaces that is contributing to flow, but does 
not address the effect of electro-osmotic 
counterflow and the development of electrokinetic 
streaming potentials. For clays, this can be a 
significant difference. Literature values listed in Table 
3-10 should be used for clay solids (these values 
incorporate the effects of the clays ionic double layer) 
(Rawls et al. 1982); either technique can be used for 
sand or loam soil. 

The above method for predicting the average veiocity 
of ground water is the most widely accepted 
approximation; however, it is only an approximation 

and further refinement of this approach would 
improve accuracy. Corrections for the path length 
difference between the straight line distance versus 
the tortuous path through which ground water flows 
can improve the precision (Freeze and Cherry 1979), 
although the literature does not provide a consistent 
correction factor to apply. To provide a feel for the 
magnitude of this correction, the analyst can review 
Das (1983) which suggests a correction of 1.41. This 
value can be used to correct the velocity or the 
distance (not both) by dividing the number by 1.4. 
However, the analyst must interpret the results 
obtained through such correction with care, as the 
degree to which the factor cited in Das applies to any 
given site is uncertain. 

a6.2.2 Calculating tfie Velocity of Infiltrating 
Rainwater 
This section discusses the calculation of the velocity 
of percolating rainwater flowing through the vadose 
zone. Darcy's law can be used to calculate the 
unsaturated flow velocity; however, the hydraulic 
conductivity must be corrected to reflect the effect of 
partially-filled pore spaces when the hydraulic 
loading is below that necessary to support saturated 
flow. 

Interstitial pore water velocity for unsaturated 
transport through the vadose zone can be calculated 
as follows (Enfield et al. 1982): 

*pw 

where 

Vpw 

q 

e 

q/0 (3-12) 

"Wilting point is determined tjy drawing a suction of -is bar to 
draw water out of ttie soil hi a manner similar to tfie suction of a 
plant root Bar is a measure of pressure (dynes/cm^). 

= interstitial ground water (pore water) 
velocity, (length per unit time). 

= average percolation or recharge rate, 
(depth per unit time). 

= volumetric moisture content of the 
unsaturated zone, (decimal fraction, 
representing volume of water per 
volume of soil). 

This equation applies to steady-state conditions, or 
those that can be assumed to be steady. For 
unsteady hydraulic loading, the "q" and "6" will vary 
with time and depth. Additionally, the distribution of 
"q" and "0" will vary as the moisture migrates down. 
This makes determination of the average transport 
velocity burdensome. For situations where steady-
state conditions cannot be assumed, the analyst 
should use a computer model; for example, SESOIL 
(one of EPA's GEMS computer system) calculates 
the time of travel for seasonally varying rainfall rates. 

The volumetric water content (0) in the unsaturated 
zone can be estimated using the following equation 
(Clapp and Hornberger 1978): 
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Table 3-8. Representative Values of Saturated 
HydrauUo Conduothrtty 

Soil texture Number of soili 

Hydraulic 
conductivity 

i» (Ks; cm/8ec)b 

Sand 782 5.8 X 10-3 

Loamy sand 338 1.7 X 10-3 

Sandy loam 666 7.2 X 10-4 

Loam 383 3.7 X 10-4 

SiKioam 1,206 1.9 X 10-4 

Sandy day loam 498 1.2 X 10-4 

Silt day loam 366 4.2 X 10-S 

Clay loam 689 6.4 X 10-6 

Sandy day 45 3.3 X 10-6 

Silt clay 127 2.5 X 10-6 

Clay 291 1.7 X 10-6 

^Number ol individual soil samples included in data 
complied by Rawis et al. 1982. 
^Predicted values based on compiled soil properties. 
Source: Adapted from Rawis et ai. 1982. 

Table 3-9. Saturated Hydraulic Conductivity Ranges 
for Selected Reck and Soil Types 

Saturated Hydraulic Conductivity (cm/sec) 

Soils 

Unweatfiered marine 
day 5 X i0-« - iO-7 

Glacial till lO-lo " 10-4 

Sitt. loess 10-7 - 10-3 

Silty sand 10-5 - 104 

Clean sand 10-4 - 1 

Gravel lO-t - 102 

Rocks 

Unfractured 
metamorphic and 

iO-2 igneous rock iO-2 - 10-8 

Shale 5 X IO-'2 - 10-7 

Sandstone 10-8 " 5 X 10-4 

Limestone and 
dolomite 5 X 10-8 5 X 10-4 

Fractured igneous and 
metamorphic rock 10-8 " 10-2 

Permeable basalt 10-5 1 

Karst limestone 10-4 1 

Source: Adapted from Freeze and Cherry 1979. 

Table 3-10. Representative Values for Saturated Moisture Contents and Field Capacities of Various Soil Types 

Saturated moisture content (6s)» Field capacity (cm3/cm3)b 

Number of soils Mean ± iStandard deviation Mean ± 1 Standard deviation 
Sand 782 0.437 0.347 - 0.500 0.091 0.018-0.164 

Loamy sand 338 0.437 0.368 - 0.506 0.125 0.060 - 0.190 

Sandy loam 666 0.453 0.351 - 0.555 0.207 0.126 - 0.288 

Loam 383 0.463 0.375 - 0.551 0.270 0.195 - 0.345 

Silt loam 1,206 0.501 0.420 - 0.582 0.330 0.258 - 0.402 

Sandy day 
loam 

498 0.398 0.332 - 0.464 0.255 0.186 - 0.324 

Clay loam 366 0.464 0.409 - 0.519 0.318 0.250 - 0.386 

Silty day loam 889 0.471 0.418 - 0.524 0.366 0.304 - 0.428 

Sandy day 45 0.430 0.370 - 0.490 0.339 0.245 - 0.433 

Siltyday 127 0.479 0.425 - 0.533 0.387 0.332 - 0.442 

Clay 291 0.475 0.427 - 0.523 0.396 0.326 - 0.466 

Bprom total soil porosity measurements compiled by Rawis et al. (1982) from numerous sources. 
bWater retained at -0.33 bar tension; values predicted based on compiled soil property measurements. 

Source: Rawis et aL 1982. 
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0 = (08)*(q/Ks)l/(2b+3)) 

where 

(3-13) 

0 

0s 

q 

water content in the 
zone, (volume/volume or 

= volumetric 
unsaturated 
unitless). 

= volumetric water content of soil under 
saturated conditions, (volume/volume 
or unitless). 

= percolation rate (assumed to be equal 
to the unsaturated hydraulic 
conductivity term in original Clapp and 
Hornberger equation), (depth per unit 
time). 

Kg = saturated hydraulic conductivity, (depth 
per unit time), 

b = soil-specific exponential parameter, 
(unitless). 

Representative values of "b" and the term 
"l/(2b-l-3)" are listed in Table 3-11. 

Table 3-11. Representative Values of Hydraulic Para
meters (Standard Deviation In Parentheses) 

Soil texture No. of bb 1 eg" Soil texture 
soiiss 2b + 3 

Sand 13 4.05 (1.78) 0.090 0.395 (0.056) 

Loamy sand 30 4.38 (1.47) 0.085 0.410 (0.068) 

Sandy loam 204 4.90 (1.75) 0.080 0.435 (0.086) 

Silt loam 384 5.30 (1.87) 0.074 0.485 (0.059) 

Loam 125 5.39 (1.87)) 0.073 0.451 (0.078) 

Sandy day 
loam 

80 7.12 (2.43) 0.058 0.420 (0.059) 

Silt clay loam 147 7.75 (2.77) 0.054 0.477 (0.057) 

Clay loam 262 8.52 (3.44) 0.050 0.476 (0.053) 

Sandy day 19 10.40 (1.64) 0.042 0.426 (0.057) 

Silt day 441 10.40 (4.45) 0.042 0.492 (0.064) 

Clav 140 11.40 (3.70) 0.039 0.482 (0.050) 

BNumber of Individual soil samples included in data compiled by 
Clapp and Hornberger (1978). 

bEmpirical parameter relating soil matric potential and moisture 
contenb shown to be strongly dependent on soil texture. 

•A/olumetric soil moisture content (volume of water per volume of 
soil). 

Source: Adapted from Clapp and Hornberger 1978. 

The saturated volumetric water content (0g), 
saturated hydraulic conductivity (KB), and the 
exponential function (b) are all related to soil 
properties. The most reliable values for these 
parameters are empirical values (if available) 
measured during site investigation. Where empirical 
values are unavailable, values in Tables 3-10 
through 3-11 provide guides for the rough estimation 

f 0g, Kg, and the term 1/2b+3 . Representative 
lues from two different sources are presented for 

Ag (Tables 3-8 and 3-9) and 0g (Tables 3-10 and 

3-11), in order to demonstrate the variability in 
estimates for these values. 

Note that the value 6 cannot exceed 0s, the 
saturated soil moisture content. When 0 calculated 
by Equation 3-13 equals or exceeds 6s, it must be 
assumed that saturated conditions exist. In such 
cases, use Equations 3-9 and 3-10. 

Similarly, the minimum value for 6 that is applicable 
to Equation 3-13 Is the field capacity of the soil. This 
value represents the volumetric moisture content 
remaining in the soil following complete gravity 
drainage and is the moisture content below which 
downward flow of water due to gravity through 
unsaturated soil ceases. Reld capacity is a function of 
soil type; the most reliable values are those measured 
empirically. Where measured values are not available, 
default values can be taken from Table 3-10. 
Wherever Equation 3-13 results in a value for 0 that 
is less than the specific retention of the soil, it should 
be assumed that no downward movement of moisture 
(and dissolved contaminant) occurred for the 
associated time increment, and that Vp^ is equal to 
zero. 

Note that the percolation rate (q) cannot exceed the 
saturated hydraulic conductivity (Kg) for the site soil. 
Whenever q 2: Kg (and therefore 0 as calculated by 
Equation 3-13 3: 0s) for the duration of the study 
period, it must be assumed that saturated conditions 
exist and that saturated flow prevails. Equations 3-9 
and 3-10 in the preceding subsection provide a 
means of estimating saturated flow velocities. 

The following equation provides an estimate of the 
term q (Enfield et al. 1982): 

q = HL-l-Pr-ET-Qr 

where 

(3-14) 

HL = hydraulic loading from manmade 
sources, (depth per unit time) 

Pr = precipitation, (depth per unit time) 
ET = evapotranspiration, (depth per unit 

time) 
Qr = runoff, (depth per unit time). 

Records of estimated percolation rates for the site 
locality during the time period In question (or annual 
average percolation rate estimates) are often available 
from local climate or soil authorities, including regional 
U.S. Geological Survey (USGS) and U.S. Soil 
Conservation Service offices. 

An estimation procedure can be used to evaluate 
percolation rates (q) at sites where the sources listed 
at>ove cannot provide them directly. This estimation 
procedure requires data for precipitation, evaporation, 
and runoff rates. In addition to the above two sources. 
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Table 1 
Water Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID A A B B B 

Sample Location 

DWC 
Wastewater 

Pond, Area A 
Wastewater 

Pond, Area A 

Upper Parking 
Level 

Stormwater 
Retention Pond, 

AreaB 

Upper Parking 
Level 

Stormwater 
Retention Pond, 

AreaB 

Upper Parking 
Level 

Stormvrater 
Retention Pond, 

Area B 
Date Collected 11/22/05 11/23/05 11/22/05 11/22/05 11/23/05 

Date Extracted NA NA NA NA NA 
Date Analyzed 11/22/05 11/29/05 11/22/05 11/22/05 11/29/05 

Collection Method Grab Grab Grab Grab Grab 
Analytical Method No. NA 20-Nov NA NA 20-Nov 

Dissolved Oxygen (n^/L) 1.57 NA 0.02 0.01 NA 

Temperature (degrees C) 4.2 NA 3.3 3.3 NA 

pH 5.33 NA 6.69 6.71 NA 

Conductivity (mS/cm) 4.54 NA 0.659 0.634 NA 

Chloride (mg/L, PPM) 250 NA 865 NA NA 105 

NOTES: 
NA: Not Analyzed 
(E) -Criterion is the aesthetic 
drinking water value 
DWG - Residential & Conmercial I Drinking Wata Criteria & RBSLs 
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Table 1 
Water Analytical Results 

Pond Release Inyestigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample m C C D D E 

Sample Location 

DWC 

Lower 
Stormvrater 

Retention Pond 
(behind Maint 
Bldg),AreaB 

Lower 
Stormwater 

Retention Pond 
(behind Maint. 
Bld^ Area B 

Sonth side Angel, 
Tobeco Creek 

Sooth side Angel, 
Tobeco Creek 

Sonth side Angel, 
Ofr-She 

Accumulation Area, 
AreaD 

Date Collected iy22/05 11/23/05 11/22/05 1^22/05 11/22/05 
Date Extracted NA NA NA NA NA 
Date Analyzed 1^22/05 1^29/05 11/22/05 11/22/05 11/22/05 
Collection Method Grab Grab Grab Grab Grab 
Analytical Method No. NA 20-Nov NA NA NA 

Dissolved Oxygen (mg/L) 7.34 NA 9.97 10 4.46 

Temperature (degrees C) 2.7 NA 1.3 1.4 1 

pH 6.83 NA 7.45 7.45 7.17 
Conductivity (mS/cm) 1.17 NA 0.36 0.36 0.357 
Chloride (ingn:.,FPM) 250 NA 200 NA NA NA 

NOTES: 
NA; Not Analyzed 
(E) -CritCTion is the aesttietic 
drinking water value 
DWC - Residential & Conunerdal I Drinking Water Cri 

November 22 Field Measotements INUIND SEHS EHQINEERmQ, INC. Page 2 of3 



Table 1 
Water Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID E E F F TMW-1 TMW-2 

Sample Location 

DWC 

Sonth side Angel, Off-
Site Accnmnlation 

Area, AreaD 

Sonth side Angel, 
Off-Site 

Accnmnlation 
Area, AreaD 

Surface 
Water 

Sample, 
AreaD,WS-

F(N) 

Surface 
WatCT 

Sample, 
AreaD, WS-

F(S) 
Sonth, Area 

D 
North, Area 

D 
Date CoUected 11/22/05 11/22/05 12/02/05 12/02/05 12/05/05 12/05/05 
Date Extracted NA NA NA NA NA NA 
Date Analyzed 11/22/05 11/22/05 12/06/05 12/06/05 12/07/05 12/07/05 
Collection Method Grab Grab Grab Grab Grb Grab 
Analytical Method No. NA NA 20-Nov 325.2 325.2 325.2 

Dissolved Oxygen (mg/L) 4.62 4.63 NA NA NA NA 

Temperature (degrees C) 0.8 0.6 NA NA NA NA 

pH 7.09 7.07 NA NA NA NA 
Condnctivity (mS/cm) 0.409 0.42 NA NA NA NA 

Chloride (mg/L, FFM) 250 NA NA 28 36 184 52 

NOTES: 
NA: Not Analyzed 
(E) -Criterion is the aesOietic 
drinking water value 
DWG - Residential & Commercial I Drinking Water Cri 
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Table 2 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID SB-101 SB-102 SB-103 SB-104 SB-105 

Sample Location 
Direct Contact 

Criteria &RBSLS 0-1' 0-1' 0-1' 0-1' 0-1' 
Date CoDected 11/23/05 11/23/05 11/23/05 11/23/05 11/23/05 
Date Extracted NA NA NA NA NA 
Date Analyzed 11/29/05 12/06/05 11/29/05 12/07/05 12/07/05 
Collection Method Grab Grab Grab Grab Grab 
Analytical Method No. EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 
Chloride (mg«g, PFM) 500(F) 1,500 30 464 328 228 
SoUds, Total (%) 86.9 86.3 82.5 
Sou Moisture (%) 29.2 13.1 8.6 13.8 17.5 

NOTES: 
NA; Not Analyzed 
(F): Criterion is based on advese 
impacts to plant life and 
phytotoxicity 

November 22 Field Measmements INUIND SE6S ENQINEERiriQ, INC. Page 1 of6 



Table 2 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID SB-106 SB-107 SB-108 SB-109 SD-110 

Sample Location 
Direct Contact 

Criteria & RBSLs 0-1' 0-1' 0-1' 0-1' 0-1' 
Date Collected 11/23/05 11/23/05 11/23/05 iy23/05 1^23/05 
Date Extracted NA NA NA NA NA 
Date Analyzed 11/29/05 12/06/05 11/29/05 11/29/05 11/29/05 
Collection Method Grab Grab Grab Grab Grab 
Analytical Method No. EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 
Chloride (mg/kg, FPM) 500(F) 275 83 610 173 2,020 
Solids, Total (%) 65.1 
Soil Moisture (%) 5.1 34.9 12.0 7.6 

NOTES: 
NA; Not Anatyzed 
(F): Qiterion is based on adverse 
impacts to plant life and 
phytotoxidty 

November 22 Field Measoremetits INUIND SEBS ENQINEERINQ, INC Page 2 of 6 



Table 2 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID SB-Ill SB-Ill SB-112 SB-114 SB-115 SB-116 

Sample Location 
Direct Contact 

Criteria & RBSLs 0-1' 4-5' 0-1.0' (M).75' 0-0.5' 0-0.75' 

Date CoUected 11/23/05 11/23/05 11/23/05 11/23/05 11/23/05 11/23/05 

Date Extracted NA NA NA NA NA NA 

Date Analyzed 11/29/05 11/29/05 11/29/05 12/06/05 12/06/05 12/06/05 

Collection Method Grab Grab Grab Grab Grab Grab 

Analytical Method No. EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 

Chloride (nig/kg,FPM) 500(F) 314 19 214 168 3,240 557 

SoUds, Total (%) 80.8 90.3 93.2 

Soil Moistnre (%) 4.1 10.5 7.5 19.2 9.7 6.8 

NOTES: 
NA: Not Analyzed 
(F): Qiteiion is based on advose 
impacts to plant life and 
phytotoxicity 
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Table 2 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

IS£ Project #02061 

Sample ID SB-117 SB-118 SB-118 SB-119 Sn-122 SB-123 

Sample Location 
Direct Contact 

Criteria & RBSLs (M).75' 0-0.75' 1.5-2' 0-0.75' 0-1' 0-1' 
Date Collected 11/23/05 11/23/05 12/02/05 12/02/05 12/02/05 12/02/05 
Date Extracted NA NA NA NA NA NA 
Date Analyzed 12/06/05 12/06/05 12/06/05 12/06/05 12/06/05 12/06/05 
Collection Method Grab Grab Grab Grab Gr^ Grab 
Analytical Mrthod No. EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 
Chloride (mgftg, PPM) 500(F) 1,450 743 1,600 22 937 1,130 
SoUds, Total (%) 91.1 90.5 86.9 90.6 72.9 39.5 
Soil Moisture (%) .8.9 9.5 13.1 9.4 27.1 60.5 

NOTES: 
NAJ Not Anafyzed 
(F): Criterion is based on adverse 
inq>acts to plant life and 
phytotoxicity 
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Table! 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID SB-124 SB-125 SB.126 SB-127 SB-128 SB-129 

Sample Locatioii 
Direct Contact 

Criteria & KBSLs 0-1' 0-1' 0-1' OS' 0.5' 0.5' 
Date CoUected 12/05/05 12/05/05 12/05/05 12/05/05 12/05/05 12/05/05 
Date Extracted NA NA NA NA NA NA 
Date Analyzed 12/07/05 12/07/05 12/07/05 12/07/05 12/07/05 12/07/05 

Collection Method Grab Grab Grab Grab Grab Gr^ 
Analytical Method No. EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 EPA 9251 

Chloride (mg/kg, PFM) 500(F) 336 1,250 46 115 40 107 

SoUds, Total (%) 70.0 64.7 58.8 77.1 87.6 85.1 
Soil Moisture (%) 30.0 35.3 41.2 22.9 12.4 14.9 

NOTES: 
NA: Not Anafyzed 
(F): Criterion is based on adverse 
impacts to plant life anH 
phytotoxicity 
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Table! 
Soil Analytical Results 

Pond Release Investigation 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID SB-130 TMW-1 TMW-2 

Sample Location 
Direct Contact 

Criteria & RBSLs 3' 1.5' 2' 
Date CoUected 12/05/05 11/23/05 11/23/05 
Date Extracted NA NA NA 
Date Analyzed 12/07/05 12/07/05 12/07/05 
Collection Method Grab Grab Gnib 
Analytical Mrthod No. EPA 9251 EPA 9251 EPA 9251 
Chloride (msAg, FFM) 500(F) 584 2,140 43 
Solids, Total (%) 90.6 72.6 87.0 
Soil Moisture (%) 9.4 27.4 13.0 

NOTES: 
NA: Not Analyzed 
(F): Qhedon is based on adverse 
inq>acts to plant life and 
phytotoxicily 
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Table 3 
Vertical Pore Velocity Calculations 
Pooled Areas, November Release 

Cherry Blossom LLC 
ISE Project #02061 

Area 

Veitical Pore 
Velocity, Vpw, 
inches/Year 

Percolation Rate 
(q) 
intyear(Kalkaska 
data,) 

Percolation Rate 
(q) (cm/sec) 

Saturated 
Hydraulic 
Condnctivity,Ks 
(cm/sec, EPA 
docnment) 

Voinmetric water 
content in 
unsaturated zone, 0 
(nnitiess) 

e,, volumetric water 
content of soil 
under saturated 
conditions 
(unitless, EPA 
document) 

iy(2b+3) value, b 
is soil specific 
»ponentiai 
parameter, 
nnitiess (EPA 
Doc) 

A,b,C 23.8 15.4 0.105 0.00072 0.648 0.435 0.080 
D 19.9 15.4 0.105 0.00019 0.774 0.485 0.074 

Equation 1: Percolation rate q (depth per unit time) =HL + Pr-ET-Q, 
where HL = Hydraulic loading from manmade sources, (depth per unit time) 

Pr = Precipitation, (depth per unit time) 
ET = Evapotranspiration, (depth per unit time) 
Or = Runoff, (depth per unit time) 

Equation 2: Interstitial pore velocity: Vpw (depth per unit time) = q/© 
where Vpw = Interstitial ground water (pore water) velocity, (lenth per unit time) 

q = average percolation or recharge rates (see above) 
0 = volumetric moisture content of the unsaturated zone, (decimal fraction 
representing volume of water per volume of soil) 

Fate ttan^oit equations mUlND SEBS ENQINEERINQ, INC. 
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EN€IN! 

PO Box 6820, Traverse City, Ml 49696 
1755 Barlow Street, Traverse City, Ml 49686' 
Phone (231) 933-4041 
Fax (231) 933-4393 , 

Ms, Sy Paulik November 29, 2005 
Michigan Department of Environmental Quality 
120 West Chapin Street 
Cadillac, MicMgan 49601 

Re: Pond Release Investigation 
Cherry Blossom LLC 
ISE Project No. 02061 

Dear Ms. Paulik: 
Inland Seas Engineering, Inc. (ISE) performed an investigation on November 22 and 23, 
2005, to determine potential impact of the release from the storage pond that occurred on 
November 15, 2005. The release occurred as a result of a berm that gave way on the 
western edge of the storage pond. The intent of the investigation was to determine the 
pathway of the release and investigate areas where the pond water accumulated. Through 
this mitial screening investigation a plan will be established, if necessary, to determine if 
contaminants have migrated through soil and groundwater. 

Investigation and Sampling. November 22.200S 
ISE arrived at the site on November 22, 2005 at approximately 11:30 AM. They were 
met by Chris Hubbel, President of Cherry Blossom LLC. The investigation proceeded by 
following the path of the release and screening surface water samples at areas where 
observable pooled liquid was evident. Parameters measured were dissolved oxygen, 
temperature, pH and conductivity. Samples were collected Jbr field measureme^ but 
were not retained for further laboratory analysis on this date of the investigationT A map 
presenting the estimated pathway of the release as well as the sample points is presented 
in Figure 1. Available analytical results for both day^ of the screening investigation 
(November 22 and 23) are^presented in Table 1. Photographs taken during the 
investigation are included under Attachment L ' 

A water sample was measured for the indicative parameters listed above at the storage 
pond (sample point A, Figure 1). The impacted area on the western side of the pond was 
estimated as approximately 30 lineal feet. According to Mr. Hubbel, the area was 
repaired by replacing and compacting soils along the area of release using bulldozers. 

Prior to repairing the pond, the release followed the topography at the site, flowing in a 
southwesterly direction to the retention pond area that is used for runoff from the upper 



Ms. SyPaulik 
November 29,2005 
Page 2 of 4 
parking lot and storage areas. A water sample was collected and measured in the field for 
the indicative parameters at this area (see Figure 1, water sample point B). 

The water path continued south, filling in the southern curve of this retention area, then 
overflowed to the southwest towards the former brine mixing area. The flow eventually 
pooled in between the maintenance building and cherry processing plant. Some flow 
proceeded to the lower retention pond north of the maintenance building. According to 
Mr. Hubbel, some stormwater was pumped fiom the retention area behind the 
maintenance building back into the storage pond in an ejBEbrt to provide capacity for the 
accumulation south of the maintenance building. A water sample was collected and field 
measured for indicative parameters fi-om the retention pond north of the maintenance 
building (Figure 1, sample point C). 

Some water that accumulated in the iqjper parking lot retention pond area leaked tiirough 
a twelve-inch drain tile previously blocked with soil. The release was directed through a 
drain pipe in the ditch. It traveled south, eventually crossing underneath Angell Road 
throu^ a culvert, where it was released to a low area south of Angell Road and west of 
an off-site parking area owned by Mr. Hubbel, The area was estimated to be 
approximately 3,300 square feet. Mr. Hubbel estimated that the twelve-inch line drained 
for approximately 1/2 hour prior to being plugged again with soil. The response 
consisted of digging a small void (see Figure 1 for excavated area) to collect the release 
and pump it into a tank truck. Mr. Hubbel estimated that approximately 300 - 400 
gallons of released pond water was collected at the off-site pondwater accumulation area. 
A water sample was collected finm the area of impact for measurement of the screening 
parameters figure 1, sample point E). An additional water sample was taken 
approximately 1/4 mile west of the property fi-om Tobeco Creek for comparison (sample 
point D). 

Water samples indicated a conductivity of 4.54 mS/cm at the pond (sample A) and 1.17 
mS/cm at Ae lower retention pond (sample C) north of the maintenance building. All 
other conductivity measurements ranged from .36 to .66 mS/cm, Conductivity samples at 
sample point D (Tobeco) and sample point E (off-site pondwater accumulation area) were 
similar, measuring an average .36 and .40 mS/cm, respectively. Dissolved oxygen 
varied, being lowest at the upper parking level retention pond (sample B) at .01 mg/L to a 
high of 10 mg/L at Tobeco Q-eek (sample D). Monitoring results are presented in Table 
1. 

A soil boring of the off-site pondwater accumulation area was advanced to determine soil 
characteristics. The first foot was comprised of organic-rich silt that was black and 
moist. Depth to water was approximately one (1) foot. Wet, black peat was evident 
between one (1) to two (2) feet, and fine, wet sand, tan in color, was evident between two 
(2) to three (3) feet. 

ISE left the site at approximately 3:00 PM. Data was compiled and a sampling plan was 
devised for a second round of screening to be conducted on November 23, 2005. 

INLflND SEftS ENGINEERING. INC. 
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Page 3 of 4 

Investigation and SampHny, November 23.2005 
Soil borings were advanced from the off-site pondwater accumulation area, from the 
initial release pathway, and from the ditch along Munro Road. Samples obtained from 
the off-site pondwater accumulation area were collected from the first foot, where depth 
to water is approximately one (1) foot below ground level. The soil borings are depicted 
on Figure 1. The off-site pondwater accumulation area soil borings are designated SB-
101 - SB-109, inclusive. Soil borings fiom the area southwest of the pond (SB-110 -
SB-112) were advanced to two (2) depdis, ranging from zero (0) to three (3) feet and one 
(1) to five (5) feet below ground level. Selected samples were submitted to SOS 
Analytical on November 28, 2005 for the analysis of chlorides. Chlorides were selected 
as a screening parameter as it is non-reactive and present in measurable concentrations in 
pondwater. Chlorides can also be present in soil from road runoff, therefore, fiirther 
distinction may be required in the future. Soil samples can be retained for a period of 28 
days prior to analysis. 

Additional measurements were obtained to determine elevations of the off-site pondwater 
accumulation area. A cross section of the area is presented in Figure 1. This illustrates 
the east to west limit of the accumulation area, as the location is in a naturally low lying 
area, bounded by the retention pond on the east and the railroad grade on the west. 
Angell Road bounds the off-site pondwater accumulation area on the north, and is 
approximately seven (7) feet higher in elevation than the accumulation area. The 
southern extent does not have a natural boimdary that would contain the release, 
however, the southern extent was estimated based on observations noted by Mr. Hubbel. 
Five (5) soil samples were submitted for analysis of chlorides, one (1) from the north, 
south, east and west boundaries and one (1) from a central portion of the accumulation 
area. 

A soil boring was advanced for observation from the ditch (SB-113). The first foot was 
observed to be a mixture of peat and medium grained sand, black and moist. The second 
layer from one (1) foot to seven (7) feet below ground level was observed to be medium 
grained sand, tan and moist. Depth to water was at seven (7) feet below grotmd level. 
The purpose of this boring was to evaluate the thickness of the vadose zone in an area 
where the pond water flowed. 

ISE examined the north and south side of Angell to determine if there were drainage 
structures that might convey pond water that collected south of Angell to the north. 
Figure 1 shows the culvert tiiat crosses under Angell Road (see inset) where water was 
directed from the release that occurred from the twelve-inch pipe. Elevations of this 
culvert govern the flow from the north of Angell Road to the south. There were no other 
drainage structures evident along Angell Road. In addition, there was no visible impact 
to the retention basin located east of the off-site pondwater accumulation area. 

Visual observations were also conducted to determine whether any drainage structures 
that might convey water exist on Munro Road. The observations were conducted from 

INLffND SEfIS ENGlNEERINd, INC. 
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the release area from the twelve-inch pipe on the east side of Munro, traveling south to 
where Munro intersects with Angell Road. There is a catchbasin rim located 
approximately 220 feet south of the release area, however, the catchbasin was observed 
to be at a hi^er elevation than the pipe in the ditch. It was not evident that flow had 
crossed Munro Road during the release. 

Four (4) soil samples were selected for submittal from die area along the transect from 
the pond to the upper retention area. Dependent upon initial results, retained samples 
may be submitted at a later date for analysis. 

Three (3) water samples were collected from sample areas A, B and C (see Figure 1). 
These samples will be analyzed for chloride levels. All samples submitted were on a msh 
basis, however, due to the Thanksgiving holiday, results will not be available until 
November 30, at the earliest. 

Conclusions 
The release followed topography and flowed into existing stormwater basins at the site. 
Overflow from one basin allowed flow to proceed and accumulate at a level spot between 
the maintenance building and cherry processing plant. Some flow proceeded to the 
retention area behind the maintenance building. In order to prevent overflow of this 
retention pond, some flow was pumped back to the storage pond. 

The upper retention area released some flow from a twelve-inch pipe. Flow was directed 
to the south through a ditch, eventually discharging from a culvert that runs beneath 
Angell Road and accumulating in an area west of the retention area. No other off-site 
accumulation was evidenced during the investigation. 

Water samples indicated highest conductivities in the storage pond and retention areas. 
Water and soil samples have been submitted for chloride analysis. Based on the 
analytical results, a more comprehensive plan will be submitted to determine overall 
impact, particularly off-site, of the release from the storage pond. 

If you have any questions regarding the investigation of the release, please call me at 
(231)933-4041. 

Sincerely, 
INL^D SEffS ENGINEERJNG, INC. 

Project Scientist 

cc: Michael Stifler, PE 
MDEQ - Cadillac 
Chris Hubbell - Cherry Blossom LLC 
Joe Quandt - Zimmerman, Kuhn, Darling, Boyd, Taylor and Quandt 

INLUND SEf!S ENGINEERING, INC. 
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Table 1 
Surface Water Field Measurements 

November 22,2005 
Cherry Blossom LLC 

ISE Project #02061 

Sample ID A A B B B C 

Sample Location 
Main Retention 

Pond 
Main Retention 

Pond 

Upper Parking 
Level Rrtentibn 

Pond 

Upper Parking 
Level Rrtention 

Pond 

Upper Parldng 
Level Retention 

Pond 

Lower Retention 
Pond (behind 
Maint Bldg) 

Date Collected 11/22/05 11/23/05 11/22/05 11/22/05 11/23/05 11/22/05 
Date Extracted NA NA NA NA NA NA 
Date Analyzed 11/22/05 In Process 11/22/05 11/22/05 In Process 11/22/05 
Collection Method Grab Grab Grab Grab Grab Grab 
Analytical Method No. NA 325.2 NA NA 325.2 NA 

Dissolved Oxygen (mgflL) 
1.57 NA 0.02 0.01 NA 7.34 

Temperature (degrees C) 
4.2 NA 3.3 3.3 NA 2.7 

pH 5.33 NA 6.69 6.71 NA 6.83 
Conductivity (mS/cm) 4.54 NA 0.66 0.63 NA 1.17 
Chloride NA In Process NA NA In Process NA 

NOTES: 
NA: Not Analyzed 

November 22 Field Meaanrements INUIND SEdS ENQINEERItm, INC 



Table 1 
Surface Water Field Measurements 

November 22,2005 
Cherry Blossom LLC 

ISE Project m061 

Sample ID C D D . E E E 

Sample Location Lower Retention 
Pond (behind 
Maint BIdg) 

South side AngeL 
Tobeco Creek 

South side Angel, 
Tobeco Creek 

South side Angel, 
Off-Site 

Accnmnlation 
Area 

Sofoth side Angel, 
Off-Site 

Accnmnlation 
Area 

South side AngeL 
Off-Site 

Accnmnlation 
Area 

Date Collected 11/23/05 11/22/05 11/22/05 11/22/05 11/22/05 11/22/05 
Date Extracted NA NA NA NA NA NA 
Date Analyzed In Process 11/22/05 11/22/05 11/22/05 11/22/05 11/22/05 
Collection Method Grab Grab Gr^ Grab Grab Grab 
Analytical Method No. 325.2 NA NA NA NA NA 

Dissolved Oxygen (mg/L) 
NA 9.97 10.00 4.46 4.62 4.63 

Temperature (degrees C) 
NA 1.3 1.4 1.0 0.8 0.6 

pH NA 7.45 7.45 7.17 7.09 7.07 

Conductivity (mS/cm) NA 0.36 0.36 0.36 0.41 0.42 

Chloride In Process NA NA NA NA NA 

NOTES: 
NA; Not Analyzed 

November 11 Field Measurements INLAND SEAS ENDINEERINQ. INC. 



Attachment 1; Photographs 



3. Previous water line on wheel, 
4. Previous water line on wheel. 



5. Ripnni,nort,««c(i™ofa™flocSnofsZpte 
6. Facing fence from northeast section of retention area. 

Compacted soil, ftcing iMrfh ftom west side of pond. 



9. Western side of pond showing berm (feeing south). 
10. Western side ofpond, feeing north. 

11. Pond, looking west (from south side) 
12. Retentionpond, north of building. 



13. F»«i"g=orthfc,mo£f.,ittp„„dw.ttr«=cm„j«i<„,^ 
Facing went from off-si« pcmd ™Kr acnnmn Won area. 

15. Facing ,o.,.h .owarta „£f.ate po„d ^.ter accnmnladon'^ 

I area. 



17. Facing southeast from oflF-site pond water accumulation ansa. 



INLflN 
ENGIN 

PO Box 6820, Traverse City, Ml 49696 
1755 Barlow Street, Traverse City, Mi 49686 
Phone (231) 933-4041 
Fax (231) 933-4393 

December 9,2005 
Mr. Kevin McElyea 
Grand Traverse County Drain Commissioner 
2650 LaFrainer Road 
Traverse City, Michigan 49686 

Re: Soil Erosion Sediment Control Permit 
Cherry Blossom, LLC 
10190 Munro Road 
Williamsburg, Michigan 49690 
ISE Project #02061-59E 

Dear Mr. McElyea: 

Attached is a soil erosion and sediment control (SESC) permit application for emergency 
response excavation activities at Cherry Blossom, LLC. These activities include the excavation 
of impacted materials, backfilling, and grading. 

Inland Seas Engineering, Inc. (ISE) has scheduled the activities to commence during the week of 
December 12, 2005. However, as the impacted area is located Within a State of Michigan 
designated wetland, we are awaiting the issuance of a wetland permit prior to commencing work, 
see attached wetland permit application. ISE understands this permit is intended to be issued 
during the week of December 12,2005. 

Therefore, due to need for immediate response activities, ISE respectfully requests a rapid turn 
around for the SESC permit so excavation activities may remain on schedule. If you have any 
questions, feel free to contact Diane Lundin or myself at 231.933.4041. 

Sincere. 
INLfl 

Jeffrey T. Hill, EIT 
Staff Engineer 

cc: Chris Hubbell- Cherry Blossom, LLC 
Diane Lundin- ISE 

\MM-K.01MSE-TC-SRVlClienis\02633061-WilH«nisburg Receiving and Storage'cotnmuricationiVSESC App Cover Lener 12-8.05 doc 
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i^CFJVtOOEC 2 1 2905 
MICHIGAN DEPARIMENT OF ENVIRONMENTAL QUALITY 

PERMIT 

Cherry Blossom LLC 
10190 Munro Road 
Williamsburg, Ml 49690 

Permit No. 05-28-0089-P 
Issued December 19, 2005 
Extended 
Revised 
Expires December 31,2006 

Under the provisions of the Natural Resources and Environmental Protection Act 451, PA 1994, as 
amended and specifically: 

• Part 301 inland Lakes and Streams • Part 315 Dam Safety 

• Part 325 Great Lakes Submerged Lands • Part 323 Shorelands Protection and Management 

^ Part 303 Wetland Protection • Part 353 Sand Dune Protection and Management 

• Part 31 Fioodplain/Water Resources Protection 

Permission is hereby granted, based on permittee assurance of adherence to State requirements and permit 
conditions to: 

To facilitate the remediation of a wetland area for a contamination spijii excavate 
approximately 907 cubic yards of material from a 36 foot by 340 fobt (^2,240 isquare foot) of 
wetland. The wetland area as described above shall be excavated to a maximum depth of 
two (2) foot All spoils shall be removed off site and placed in a Type II landfill. Restoration 
of the affected area shall include placing clean sand or clay to a depth not to exceed Va of the 
excavated depth and placement of a minimum of 12 inches of clean organic topsoil or muck 
soils located in the upper portion of the soil removal area and graded to match adjacent 
wetland grades. The area shall be rough graded and seeded with a native wetland seed 
mixture no later than May 1^*, 2006. 

Water Course Affected: Tobacco Creek 
Property Location: Grand Traverse County, Whitewater Township, Section 17 

Subdivision, Lot Town/Range 28N. 9W Property Tax No. 13-117-002-00 

Authority granted by this permit is subject to the foiiowing limitations: 
A. Initiation of any work on the permitted project confinns the permittee's acceptance and agreement to comply with ail terms and 

conditions of this permit. 
B. The permittee in exercising the authority granted by this permit shaii not cause uniawful poiiution as defined by Part 31, 

Floodpiain/Water Resources Protection of the Natural Resources and Environmental Protection Act 451, PA 1994, as amended. 
0. This permit shaii be kept at the site of the work and avaiiabie for inspection at aii times during the duration of the project or until its 

date of expiration. 
D. Ail work shall be completed in accordance with the pians and the specifications submitted with the application and/or plans and 

specifications attached hereto. 
E. No attempt shall be made by the permittee to forbid the full and free use by the public of public waters at or adjacent to the 

structure or work approved herein. 
F. It is made a requirement of this permit that the permittee give notice to public utilities in accordance with Act 53 of the Public Act of 

1974 and comply with each of the requirements of that act. 
G. This permit does not convey property rights in either real estate or material, nor does it authorize any injury to private property or 

invasion of public or private rights, nor does it waive the necessity of seeking federal assent, all local permits or complying with 
other state statutes. 

H. This permit does not prejudice or limit the right of a riparian owner or other person to institute proceedings in any circuit court of this 
state when necessary to protect his rights. 
Permittee shaii notify the Department of Environmental Quality within one week after the completion of the activity authorized by 
this permit, by completing and forwarding the attached, preaddressed post card to the office addressed thereon. 

J. This permit shall not be assigned or transferred without the written approval of the Department of Environmental Quality. 
K. Failure to comply with conditions of this permit may subject the permittee to revocation of permit and criminal and/or civil action as 

cited by the specific State Act, Federal Act and/or Rule under which this permit is granted. 
L. Work to be done under authority of this permit is further subject to the foiiowing special instructions and specifications: 

Page 1 of 4 



Cherry Blossom LLC Permit No. 05-28-0089-P 

Authority granted by this permit does not waive permit requirements under Part 91, Soil Erosion and 
Sedimentation Control, 1994 P.A. 451. The Part 91 contact for Grand Traverse County is Pete Bruski at 
231-995-6042. 

i 

If the project, or any portion, is stopped and lies uncompleted for any length of time other than that 
encountered in a normal work week, every precaution shall be taken to protect the uncompleted work from 
erosion, including, but not limited to, the placement of filter fence, mulch or sod. 

A siltation barrier shall be placed at the edge of any permitted wetland disturbance areas to prevent 
inadvertent or unauthorized impacts to wetlands. 

Fill shall consist of inert materials which will not cause siltation nor contain soluble chemicals or organic matter 
which is biodegradable. All fill shall be contained in such a manner as not to erode into any watercourse. All 
raw banks shall be stabilized with mulch and native wetland seed mix necessary to prevent erosion. 

Unless specifically stated under the "Permitted Activity" of this permit, construction pads, haul roads, 
temporary structures, or other structural appurtenances to be placed on or over bottomlands or wetlands are 
not authorized by this permit and shall not be constructed unless authorized by separate permit or permit 
revision granted in accordance with applicable law. 

In issuing this permit, the Department of Environmental Quality has relied on the information and data which 
the permittee has provided with the permit application. If, subsequent to the issuance of the permit, such 
information and data prove to be false, incomplete, or inaccurate, the Department may modify, revoke, or 
suspend the permit, in whole or in part, in accordance with the new information. 

Permittee shall be responsible for monitoring the mitigation wetland for a period of 3 full years from the date of 
jroject completion. Monitoring shall be conducted by the permittee's wetland consultant. A complete 
assessment of the wetland's development shall be made annually as prescribed herein and an annual report 
shall be provided to the Michigan Department of Environmental Quality no later than December 1 of each year. 

The annual monitoring report shall include: 

a. A measure of the percent cover of wetland vegetation species (using U.S. Department of Interior, Fish 
and Wildlife Service's list of wetland plant species) versus upland plant species. 

b. A measure of vegetation Diversity 

c. A description of animal community structure. 

d. A record and description of hydrologic development (including characterization of water regimes, 
measurement of water depths, periods and degree of inundation (flooding), saturation zones, etc. 

e. A written summary of wetland development shell be provided and shall compare data gathered in 
current monitoring year with data or all previous monitoring years. 

f. A photographic history of all new wetland construction work and development shall be kept and 
submitted with the annual report. The photo record shall visually document all construction phases of 
the mitigation wetland and vegetated wetland areas and shall be designed to also document the 
wetland's development through the 3 year monitoring period. 

Page: 2 of 4 



Cnerry Blossom LLC Permit No. 05-28-0089-P 

Should the created wetland fall to establish after initial creation followed by one complete growing season the 
applicant is required to submit a report evaluating the reasons for the failure and a list of corrective measures 
to be implemented. The Department may require additional measures to be implemented, for up to 3 years 
after initial creation, to assure sufficient wetland resources are created for replacement of the impacted 
wetland resources associated with this project. 

No permanent or temporary fill or excess soil or other'material shall be placed in any wetland or surface water 
area not specifically authorized by this permit, its plans, and specifications. 

Permittee is cautioned that grade changes resulting in increased runoff onto adjacent property is subject to 
civil damage litigation. 

The permittee shall indemnify and hold harmless the State of Michigan and its departments, agencies, 
officials, employees, agents and representatives for any and ail claims or causes of action arising from acts or 
omissions of the permittee, or employees, agents, or representatives of the permittee, undertaken in 
connection with this permit. This permit shall not be construed as an indemnity by the State of Michigan for 
the benefit of the permittee or any other person. 

This permit is limited to authorizing the construction as specified above and carries with it no assurances or 
implications that any associated wetland area can be developed or served by the structures authorized by this 
permit. 

This permit does not preclude the need for approvals or permits from other Federal, State, County or 
Municipal authorities as may be required by law. 

Failure to adhere to any of the conditions of this permit may result in legal action against the permittee as 
allowed by law. 

Permittee shall notify and inform all contractors of the terms and conditions as contained in this permit. It is 
the permittee's responsibility for contractor compliance. 

Upon completion of your project, fill out and return the enclosed card. Also include pictures of the final project 
indicating compliance with permit as authorized. 

This permit shall be kept posted at the work site, in a prominent location at all times for the duration of the 
project, or until its expiration, and authorizes representatives of the Department to enter upon said property in 
order to inspect project progress. 

Steven E. Chester, Director 
Department of Environmental Quality 

By. — 
Eric M. Hudy 
Cadillac District f^presentative 
Land and Water Management Division 

cc: Pete Bruski, Grand Traverse CEA 
Whitewater Township 
Joe Quandt 
Sy Paulik, MDEQ, WB 
Ron Brown & Associates 
inland Seas Engineering 
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INUIND SEdS ENGINEERINGJNC. 

Telephone Conversation Record 

SPOKE WITH , 
OF TIME ^ 
PHONE FAX. 
SUBJECT 
PROJECT NO: / 

INCOMING CALL ^ OUTGOING CALU_ 
COULD NOT REACH PARTY, LEF MESSAGE. 

SUMMARY OF DISCUSSION: 
tfKtCr^ 7^ ^ 75'S^^^ 

cin/h ^ u ̂ ^ f ^ r^s^/c, 
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Z^/drUuy^^ 

;, _ _ _ >^i? /^^cHu/yt^ — 
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PO Box 6820 
Traverse City, Michigan 49696-6820 
Phone (231)933^041 
Fax (231)933^393 
e-mail ise@,inlandseaseng.com 
Web www.inlandseaseng.com 

1449 E. Pierson Road, Suite A 
Flushing, Michigan 48433 
Phone (810)487-0555 
Fax (810)487-0311 
Web www.inlandseaseng.com 

FAX TRANSMITTAL COVER SHEET 

DATE: 
NUMBER OF PAGES: 
(including this one) 

December 9,2005 
17 

TO: 
OF: 
FAX# 

Mr. Eric Hudy 
MDEQ - Water Management Division 
231-775-1511 

FROM: 
lUBJECT: 

Diane Lundin 
Cherry Blossom LLC, Wetland Permit 

COMMENTS: Enclosed please find the boring/monitoring well logs, 
per the discussion with Bruce Jones. 

Please call if you have any questions. 

CONFIDENTIALrrV NOTICE: This message is CONFIDENTIAL and is intended for the exclusive use of the individual or entity desi^ated above. The message 
may contain information that is legally privileged or exempt from disclosure under applicable law. You are hereby notified Aat any dissemination of this facsimile 
transmission, in whole or in part, to anyone other than the individual or entity designated above is strictly prohibited. If you receive this communication in error, 
please notify the sender imnwdiately by telephone and return the facsimile by US Mail. 

• Original VIA US Mail (1st Class) 
• Original VIA Next Day Courier 
• No Original to Follow 
• Other 

ise-srv\communication toolslfax covers-ise\&x cover 

Fax date: O / 9 / Time: */ : IJL Initials: S 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING; 
SB-101 

LOCATION: 
SW of Intersactlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

PENETROMETER 
(Tsn 

DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 
METHOD 

TYPES 
INTERVAL 

BLOW 
COUNT 

PID READING 
(ppm) 

GRADE Grass 

ORGANIC SILT, little fine sand, few clay, black, moist HA 

1 
End of boring = 1.0 Feet below grade 

i 

Drilling Contractor: 

Inland Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jgedBy: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project#: 

02061-59E 

Sheet Number: 

lofi 

SoOBornvi 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-102 

LOCATION: 
SW of Intersectlon'Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 48690 

HAND 
PENETROMETER 

flSSL-
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE 4 

INTERVAL 
BLOW 
COUNT 

PID READING 
(ppm) DEPTH 

GRADE Grass 

ORGANIC SILT, little fine sand, few clay, black, moist HA 

1 
End of boring = 1.0 Feet below grade 

i 

Drilling Contractor: 

'niand Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jedBy: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project#; 

02061-59E 
Sheet Number: 

1 of 1 

ScaBatbgf 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-103 

LOCATION: 
SW of Intersectlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

FwIBT 
PENETROMETER 

asEi-
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 
COUNT 

PID READING 
(ppm) DEPTH 

GRADE Grass 
-SAND Jew day^,Jew prganicSj trace syt^ 

ORGANIC SILT, few fine sand, few clay, black, moist HA 

1 
End of boring = 1.0 Feet below grade 

I 

Drilling Contractor: 

Inland Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jed By: 

I B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project #: 

02061-59E 

Sheet Number: 

lofi 

SoflBoriDn 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-104 

LOCATION: 
SW of Intersectlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

RAND" 
PENETROMETER 

_flSQ_ 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPES 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) 

GRADE Grass 

SAND, medium, trace silt, trace organics, brown, moist HA 

1 
End of boring = 1.0 Feet below grade 

6 

i 

Drilling Contractor: 

'niand Seas Engineering 

Driller: Drilling Method: 

B. Egan Hand Auger 

Date Drilled: 

11/23/05 
ged By: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project #; 

02061-59E 

Sheet Number: 

1 of 1 

SoBBorilw 



Traverse city 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-105 

LOCATION: 
SW of Intereection-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

RAND" 
PENETROMETER 

n-sFt 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) DEPTH 

GRADE Grass 

ORGANIC SILT, little fine sand, few clay, black, moist HA 

End of boring = 1.0 Feet below grade 

Drilling Contractor: 

^nland Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jgedBy: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project#: 

02081-59E 

Sheet Number: 

1 of 1 

SoaBoringl 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-106 

LOCATION: 

SW of Intersectlon-Angell and Munro Roads 
Parcel #13-117-002^)0 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg. Michigan 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 
METHOD 

HAND 
PENETROMETER 

fT?F) 

TYPE& 
INTERVAL 

BLOW 
COUNT 

PtD READING 
(ppm) 

DEPTH 

GRADE Grass 

.SAND,_few c!aY._few prgan|cSj jrace sH t, J3rp^,_mp]st_ _ 

ORGANIC SILT, few fine sand, few clay, black, moist HA 

1 
End of boring = 1.0 Feet below grade 

I 

Drilling Contractor: 

niand Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jed By: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project#: 

02061-59E 

Sheet Number: 

1 ofl 

Soil Boring! 



Traverse City 231.933.4041 
Bushing 810.487.0555 

SOIL BORING: 
SB-107 

LOCATION: 
SW of Intersection-Angell and Munro Roads 

Parcel #13-117-002-00 
VVhltewater Township. 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

HAN5-
PeNETROMETER 

aSEL_ 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPES 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) 

GRADE Grass 
SAND, few clay, trace organics, trace silt, brown, moist 

ORGANIC SILT, few fine sand, few clay, black, moist HA 

1 
End of boring s i.o Feet below grade 

1 
Drilling Contractor: 

Inland Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jgedSy: 

B. Egan 

Logging Method: 

ASTM-D 2488-00 

Project#: 

1 02061-59E 

Sheet Number; 

1 of 1 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING; 
SB-108 

LOCATION: 
SW of Intersection^gell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR; 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 
METHOD 

HAND 
PENETROMETER 

£SQ_ 

TYPES 
INTERVAL 

BLOW 
COUNT 

PID READING 
(PPm) 

GRADE Grass 
SAND, few clay, few organics, trace silt, brown, moist 

HA 

1 
ORGANIC SILT, little clay, few fine sand, black, moist 

End of boring = 1.0 Feet below grade 

Drilling Contractor: 

iland Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled; 

11/23/05 
jedBy: 

I B. Egan 

Logging Method: 

ASTM-D 2488-00 
Project#: 

02081-59E 

Sheet Number: 

1 of 1 

SoOBonitp 



Traverse City 231.933.4041 
Rushing 810.487.0555 

SOIL BORING: 
SB-109 

LOCATION: 
SW of Intersactlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

HW5D-
PENETBOMETER 

GSEL. 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) DEPTH 

GRADE Grass 
S AND._few cja>r,_few prganics, Jrace sjlt, j)rp^_mpis^t_ 

HA 
ORGANIC SILT, little clay, few fine sand, black, moist 

1 
End of boring = 1.0 Feet below grade 

Drilling Contractor: 

niand Seas Engineering 

Driller: 

B. Egan 

Drilling Method: 

Hand Auger 

Date Drilled: 

11/23/05 
jedBy: 

B. Egan 

Logging Method: 

ASTM-0 2488-00 

Project#: 

02061-59E 

Sheet Number 

1 of 1 

Soil 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING; 
38-122 

LOCATION: 
SW of Intersectlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cheny Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 48690 

HAND-
PENETROMETER 

OSEL-
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 
COUNT 

PID READING 
(ppm) 

GRADE Grass 
SAND, litUe organics, few silt, few clay brown, moist 

HA 

ORGANIC SjLT, little clay, little fine sand, black, moist 

V2 
SAND, fine to medium, trace silt, trace clay, brown, wet 
End of boring = 2.0 Feet below grade 

Drilling Contractor: 

'niand Seas Engineering 

Driller: Drilling Method: Date Drilled: 

L. Mankowksl Hand Auger 12tt/05 
jedBy: 

L. MankowskI 

Logging Method; 

ASTM-D 2488-00 

Project#: Sheet Number 

02061-59E 1 of 1 

SsilBoriiill 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING; 
SB-123 

LOCATION: 
SW of Intersection-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Wllllantsburg, Michigan 49690 

HAND 
PENETROMETER 

rrsn 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) DEPTH 

GRADE Grass 

HA 

1 ORGANIC SILT, little clay, little fine sand, black, moist 

72 
SAND, fine to medium, trace siit, brown, wet 
End of boring = 2.0 Feet below grade 

I i 

Drilling Contractor 

nland Seas Engineering 

Driller: 

L. Mankowksl 

Drilling Method: 

Hand Auger 

Date Drilled: 

12/2/05 
,ged By: 

L. Mankowski 

Logging Method: 

ASTM-D 2488-00 

Project#: Sheet Number 

02081-59E 1 ofl 

SoilBorinsl 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-124 

LOCATION: 
SW of Intersectlon-Angell and Munro Roads 

Parcel #13.117^2-00 
Whitewater township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

HAND 
PENETROMETER 

aSEL-
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 
COUNT 

PID READING 
(ppm) DEPTH 

GRADE Grass 
SAND, few clay, few organics, trace silt, brown, moist 

HA 

1 
ORGANIC SILT, little clay, little fine sand, black, moist 

V2 SAND, fine to medium, few clay, trace silt, brown, wet 
End of boring = 2.0 Feet below grade 

Drilling Contractor: 

'niand Seas Engineering 

Driller: Drilling Method: Date Drllled: 

L. Mankowksl Hand Auger 12/5/05 
ged By: 

L. MankowskI 

Logging Method: 

ASTM-D 24884)0 
Project #•. Sheet Number: 

02061.59E 1 Ofl 

Soi]B<n«i 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-125 

LOCATION; 
SW of Intersection-Angsli and Munro Roads 

Parcel #13-117-0024)0 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

HAND 
PENETROMETER 

(T9F) 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPES 

INTERVAL 
BLOW 

COUNT 
PID READING 

(ppm) DEPTH 

GRADE Grass 
SAND, little organlcs, few clay, trace silt, brown, moist 

HA 

ORGANIC SILT, little clay, few fine sand, black, moist 

SAND, few siit, few clay, brown, moist to wet 

End of boring s 2.5 Feet below grade 

Drilling Contractor: 

iland Seas Engineering 

Driller: 

L. Mankowksl 

Drilling Method: 

Hand Auger 

Date Drilled: 

12/5/05 
jedBy: 

L. Mankowski 

Logging Method: 

ASTM-D 2488-00 

Project#: Sheet Number: 

02061-59E lofi 

SonBofiDgs 



Traverse City 231.933.4041 
Flushing 810.487.0555 

SOIL BORING: 
SB-126 

LOCATION: 
SW of Intersection-Angeli and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR: 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

R7535-
PENETROMETER 

(T?n 
DEPTH SOIL DESCRIPTION AND COMMENTS SAMPLE 

METHOD 
TYPE& 

INTERVAL 
BLOW 
COUNT 

PID READING 
(ppm) DEPTH 

GRADE Grass 
SAND, little organics, trace silt, trace clay, brown, moist 

HA 

1 
ORGANIC SILT, littlefine sand, few clay, black, moist 

SAND, few siit, few day, trace gravel, brown, 
moist to wet 

End of boring = 2.25 Feet below grade 

Drilling Contractor: 

'niand Seas Engineering 

Driller: Drilling Method: Date Drilled: 

. Mankowksl Hand Auger 12/5/05 
jedBy: 

I L. MankowskI 

Logging Method: 

ASTM-D 2488-00 

Project #: Sheet Number: 

02061-59E 1 of 1 

SoO 



Traverse City 231-933-4041 
Flushing 810-487-0555 

MONITOR WELL; 
TMW-1 

LOCATION: 
SW of Interaectlon-Angell and Munro Roads 

Parcel #13-117-002-00 
Whitewater Township, 
Grand Traverse County 

PREPARED FOR; 

Cherry Blossom LLC 
10190 Munro Road 

Williamsburg, Michigan 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL 

DIAGRAM DEPTH 

GRADE Grass 
SAND, few clay, few organlcs, trace silt, brown, moist 

ORGANIC SILT, little clay, little fine sand, black, moist 

SAND, fine to medium, few clay, trace slit, brown, wet 

CLAY, trace silt, gray, moist 

End of boring = 4.0 Feet below grade 

HA 

i ! 

Drilling Contractor 

Inland Seas Engineering 

Driller 

T. Gates 

Drilling Method: 

Hand Auger 

Date Drilled: 

12/5/05 

Logged By: 

T. Gates 

Logging Method: 

ASTM-D 2488-00 

Development Method; 

Peristaltic Pump 

Project#: 

02061-59E 

ring Type; 

1" PVC 

Screen Type and Length: 

1" PVC 10 Slot/5' 

Ground Elevation; 

NM 

Top of Casing Elevation: 

3.7 Feet Above Grade 

Sheet Number 

1 ofl 

Taapomy Modier Wdl Logi 



1 MONITOR WELL: 
TMW-2 

PREPARED FOR: 
TMW-2 

Traverse City 231-933-4041 
Bushing 810-4B7-n5fl5 

LOCATION: 

SW of Intersectlon-Angell and Munro Roads 

Parcel #13-117-0024)0 

Whitewater Township, 
Grand Traverse County 

Cherry Blossom LLC 

10190 Munro Road 

Williamsburg, Michigan 49600 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
(NTERVAL BLOW COUNT WELL 

DIAGRAM DEPTH 

:— 

GRADE Grass 

— 

_ jSAND, few clay, few organics, trace silt, brown, moist s 

~ 1 
HA 

. 

1 
1 ~ 

— ORGANIC SILT, little clay, few fine sand, biack, moist s 

1 
1 

1 

~ 2V 
zs 2 

3 

SAND, fine, trace silt, trace clay, brown, wet 
1 

i 1 E 
3 ~~ 

4 
SAND, fine to medium, trace silt, reddish orange, wet 

1 

4 

5 
" i 

5 ~ 
End of boring = 5.0 Feet below grade 

— 

End of boring = 5.0 Feet below grade 

~ 6 6 

~ 7 

1 

7 

Drilling Contractor: 

Inland Seas Engineering 

Driller 

T. Gates 

Drilling Method: 

Hand Auger 

Date Drilled: 

12/5/05 

Logged By: 

T. Gates 

Logging Method; 

ASTM-D 2488-00 

Development Method: 

Peristaltic Pump 

Project#: 

02061-59E 

iing Type: 

1 rpvc 
Screen Type and Length: 

rpvciosiot/5' 
Ground Elevation: 

NM 

Top of Casing Elevation: 

3.6 Feet Above Grade 

Sheet Number 

1 ofl 

Tempomy Mooivx Weil Lop 



*»* ACTIVITY REPORT 

ST. TIME DESTINATION TEL/ID NO. MODE PGS. RESULT 

12/08 12:57 8667 AUTO RX ECM 2 OK 00'26 
12/08 14:12 8104870311 8668 AUTO RX ECM 2 OK 00'52 
12/08 14:59 231 947 7455 8669 AUTO RX ECM 8 OK 01'00 
12/08 16:37 8104870311 8670 AUTO RX ECM 1 OK 00'50 
12/09 08:09 101007112312589971 2752 TRANSMIT ECM 2 OK 00'24 
12/09 08:52 8104870311 8671 AUTO RX ECM 2 OK 00'44 
12/09 09:31 231 941 5154 8672 AUTO RX ECM 3 OK 00'37 
12/09 09:39 8102384326 8673 AUTO RX ECM 4 OK 01'25 
12/09 09:48 8104870311 8674 AUTO RX ECM 8 OK 07'46 
12/09 10:29 231 347 5787 8675 AUTO RX ECM 3 OK 01'07 
12/09 11:07 8104870311 8676 AUTO RX ECM 5 OK 02'19 
12/09 11:46 FLUSHING 18104870311 2753 TRANSMIT ECM 1 OK 00'16 
12/09 11:52 15173324333 2754 TRANSMIT ECM 2 OK 00'39 
12/09 11:59 6169422499 8677 AUTO RX ECM 3 OK 01'09 
12/09 12:15 18102384326 2755 TRANSMIT ECM 4 OK Ol'lS 
12/09 12:24 12317751511 2756 TRANSMIT ECM 13 OK 03'11 
12/09 13:31 8104870311 8678 AUTO RX ECM 15 OR 05'53 
12/09 13:54 8104870311 8679 AUTO RX ECM 3 OK 02'49 
12/09 14:30 8680 AUTO RX G3 0 NG 

0 
00'46 
#0005 

12/09 16:01 101007112317751511 2757 TRANSMIT ECM; 17 OK 02'08 



GRAND TRAVERSE COUNTY DRAIN COMMISSIONER'S OFFICE 
2650 LAFRAINER ROAD 
TRAVERSE CITY, MICHIGAN 49686 
TELEPHONE; (231) 995-6042**FAX: (231) 995-6052 

PERMIT APPLICATION 
PART 91. SOIL EROSION & SEDIMENTATION CONTROL, OF ACT 451 OF 1994, AS AMENDED 

GTC SOIL EROSION & STORMWATER RUNOFF CONTROL ORDINANCE 

Permit #: 
Date Applied; 
Expiration: 
Receipt #: 

APPLICANT: Owner 0 Developer D Contractor Q Other • 

Name: Mr. Chris Hubbell Address: 10190 Munro Rd. 

City: Williamsburg state: M1 49690 Phone: ^231) 264-5260 
SITE LOCATION INFORMATION; NOTE - ONE COMPLETE SET OF PLANS MUST BE ATTACHED. 

Township: Section: Town: 
JT 

Range: Subdivision: Lot#: 
Whitewater 17 28N 9W SE 1/4 Sect. 17 Nonp 

Address: jjo addrefi.«? City: Williamsburg 

Michlean 49690 
Property Tax#: ?finii7nmnn 

PROPOSED EARTH CHANGE: 

Type of Change: Environmental Excavation Sire of Earth Change: Q.OS acres 

MDEQ Permit # (If ^licable): 

Excavation Start Date: 12/12/05 * DatetobeCompleted: 3 excavation PenmtFee:$ig2.00 

REASON FOR PERMIT; 
• 

• 

0 

Within 500' of Lake or Stream 
Estimated Distance to lake or Stream:. 
Name of Water Body: 

Acreage (Soil Distuibance of 1 Acre or More) 

Commercial Site 

Within 100'of Protected Wetlands 

• Slopes of 10% or Greater 

• Heavy Clay Soils 

• Township Required 

• Drain Easement on Site 

• Within a Drainage District 

• Other 

PARTIES RESPONSIBLE FOR EARTH CHANGE: 

NameofPnyertyOwnerofRecbtddfOther than Applicant):   

Mailing Address: , 

 State:   Phone: 

Name of Person "On-Stee" Responsible fiw Earth dianye: Mr. Chrls Hubbell Cell Phone: 

Company Name: Cherry Blossom, LLC 

Mailing Address: 10190 Munro Rd. 

City: Williamsburg State: MI 

I (we) aflinm that the above Information is accvrate and that I (we) will conduc 
S^imentation Control, of the Natural Resource and Environmental Protectic 
County Erosion & Stormwater RunolT Control Ordinance, Its correspom 
application. 

-5260 

' Owner's Signature: 

Designated Agent's Signature: 

""Designated agent must have a written statement from landowner at 

-vi.-ilkn AtcHicri 

Uvi VOill 

loe cnfi 

IVilcYiclac^ 

rt 91, Soil Erosion & 
992 Grand Traverse 
s accompanying this 

Date: 

Date: 

vmer's name. 

Exemption 9 covers 
these redactions



lE!^ us Anny Corpa of Enfllnawt (USACE) Mjchlaan Dapartmwrt of Envlronnwiitgt Quatlty (MoeO) 

% u 
Previous USAGE Permit Of RIa Number Land and Water Management Diwblon. MOEQ Rie Number 

% u USAGE File Number Martha Operating Pemut Number 

S Fee received ( 

Pilnt In black or Mue Ink and complata all ittrna In SecBona 1 through 9 and those Henw In Sacttana 10 through 21 that app^ to yowr proposed project 
H PROJECT LOCATION INFORMATION 
-» Refer to your Droperty's legal descripfloo for ffie Township. Ranae, and Section l.>fonnaflon. and your propgtty lax WH for your Property Tax MenUflCallcin Numberfs:. 

' Name(s) Township(9) " " ~ 
28N 

Address 
SW of Intersection - Anael Road and Wunro Road. 

Tovwistilp Name(s) 
Whitewater TWo. 

Range(s) 
9W 

Secfion(s 
17 

Qt/imoB 
Angel 

CowityCies) 
Grand Traverse 
Project Name or Job Number 
Wlitiamsburo Receiving 

• pubnc/gmemment 
• im/ building or siiucture 

Property Tax Idenllflcaflon Nunibet(s) 
13-117-002-00 

U>t Number 
NA 

Ucommerdi 
• river mstoraiion 

NameofWatertxxly . 
WaiJand/Tobeco Creek 

Subdivision/Plat 
None 

Claim 

Prqjedtypes 
(check all that apply) I 

I private 
txifldlng addition buMng renovation or restoraHon 

UmuW-family" 
• slngle^jly 

other (K<plalni cherry processing wastewater release >• MDEQ Water Bureau clean-up response 
The prcq^osed prefect is on, within, or involves (check all that jipply) 
• astieam • a pofrd (less than 5 acres) 
P a river • a channel/'canal 
• a ditch or drain • an Inland lake (more than 5 acres) 
• a ftxxfway area • a 100-year Hoodptaln 

• a iegaliyestablislied County Drctfn (date estabHshed ) 
P a Great Lake or S^lon 10 Weiais • a pah/ral river 
• a designated hfcrhrtSkerostoflaiBa Patrarn P a sInicturB removal 
P a designated critical duna area ^ a wetland P a utiltty crossing 
P a designated anvtronmantalaraa 

P DESCRIBE PROPOSED PROJECT AND ASSOCIATED ACTWITIES, AND THE CONSTRUCTION SEQUENCE AND METHODS 
• Attach separate sheets, as needed, Including necessary drawings, sketches, or plans. 
See attached - project Is to remove approximately z vertical feet of existing soli within a maximum area of 
12,240 square feet (0.28 acre, 36'x340') and backfiii to original grade with clean sand and a minimum of 4 
inches of topsoit. The project is required as part of an MDEQ Water Bureau clean-up response to address an 
inadvertent release of cherry processino wastewater. 
a APPLICANT, AGENT/CONTRACTOR, AND PROPERTY OWNER INFOtWIATlON 

The appncant can be either the property owner or the person or company that proposes to uttdertake the activity. 
If ihe applicant Is a corporation. t»^ the corporation and If s owner must provide a written document aothorizlng the agentfoontractor to act on their behalf. 

Applicant (Individual or corporate name) 
Cherry Blossom LLC 

AgentfContracior (firm name and contact person) 
R. Brown R Associates - Bruce Jones 

MalilngAddress 10190 Munro Road Address P.O. Box 271 
aty 
Williamsburg MI 

Zip Code 
49690 

City 
Reed City 

State 
MI 

Zip Code 
49677 

Daytime Telephone Number with Area Code 
231-264-5260 

ISaytlttie Tel^one Number with Area Code 
231-250-4051 

Fax E-mail Fax 
231-832-7212 

E-man 
wetland@tucker-MLisa.com 

Is the applicant the sole owner of all property on whtefi this project is to be constructed and all prqterty involved or Impacted try ̂ Is prpj^7 • No IS Yes 
Of No. provide a letter signed by the property owner authorizing the aspntfcontrector to ect on his or her behalf or a copy of easements or right-oNrays. If mdtipla 
owners, please attach all property owners' names, mailing addresses, and telephone numbers.) 
Property Owner's Name (if different thjm appBcant) 
Christopher Hubbell 

Mailing Address 
see above 

Daytime Telephone Number with Area Code 
same as above 

City State Zip Code 

PROPOSED PROJECT PURPOSE, INTENDED USE, AND ALTERNATIVES CONSIDERED (Attach additional sheets 11 neceesaiy) 
• The purpose must Indude aiy new development or exparsiort of an existing land use. 
• Include a description of alternatives considered to avoid or minimize resource Impacts. Include factors such as, but not limited to, altemallve construction technologies; 

alternative project layout and design; allematlvB locations; local land use regulations and irtfrastructure; and pe^nent environmental and resource issues. 
« For utility crossings, Indude both alternative routes and alfemative construction methods. 
See attached - project purpose Is to remove potentially contaminated soils at the site of a release of cherry 
processing wastewater per MDEQ Water Bureau clean-up response requirements. All removed soils wl/l be 
replaced with clean sand and a minimum of 4 Inches of topsoii to match the original grade contour. Feasible 
and Prudent Alternatives are limited to that required by MDEQ clean-up conditions and specifications. Note 
that actual excavation area may be less than the maximum of 12,240 sq. ft. proposed, dependent upon MDEQ 
clean-up requirements. Any excavation will be limited tp the area defined In this application for permit. 

Joint Psnn.'tApplicalian Paget of7 Fsbiua:y2001 



US Anny Corpa of Englnoore (USAGE) 

El LOCATING YOUR PROJECT SITE 

Michigan [lepartmcnt of Envlronniantal Quality (MDEQ) 

Provide the nwested Informaton listed beJcw that Will help Staff in tocating your project sHe. 
Attach a copy of a map, sucti as a plat county, or USGS topographic map, cleaily showing ttie site location and Include an arrow Intllcatinq the north dIrBclloa 

iS thero an access road to the project? • No S Yes (If Yes, type of road, check «n that apply) • private Elpublic •improved •unimproved 
NameofroadsatclosestmafnintefsectfanAngel Roadond Munro Road, 
[Erections from mdn intersection Travel north on WUIiamsburg Road past M7Z^ turn left on Angel Road to Intersection. 
Style of house or other tjuifdlng on site '• ranch • 2Hitory • cape cod • bUevel • cottage/cabin • pole bam • none 0 ottwr (describe) processing 
plant at northeast corner of Intersection. 
Color ColurofaSacent property house and/orbulldlngs none 
House number Address Is visible on • house • garage • mailbox • sign g| other Cherry Blossom LLC sign at NE corner 
Street name Angel Road Fire lane number Ijot number 
How can your site be Idenhfled If there is no vl^e address 4 corners of project site staked with wood lath and orange tape. 
Provide dIrecOons to the prefect site, wHh distances from (he best and nearest visible landmark and watertiody Project site is located west of storage 
area and east of abandoned railroad grade, Inomediately south and approximately ISO feet west of 
Intersection of Munro and Angel Roads 

Does prpjact cross boundaries of two or more poliflcal Jurtedtcdons? (aty/Townshlp, Township/Township, County/County, etc.) 
No • Yes fif Yes, list jurisdiction nerwBs.) 

List ao other federal, Interstate, state, or local agendas authorizations required for the proposed activity, Inducting all approvals or denials received. 
Agency 

MDEQ Water Bureau 
Type approval 
clean-up 

btontlficatlon number 
No file number yet 

Oataappll^ Data approved fdanled iraanled,>eatan (or dental 

H If a permit Is issued, date activity wHI commence (M/D/Y) As soon as possible per 
ciean-up plan. 

Has any cmsMion acSvlty commenced or been completed In a regulated area? No (J Yes 
If Yes, identic ttie portlon(s) underway or comply on drawings or 
attach project specillcaSons and give completion dateCs) I 

Proposed comptatton date (M/D/Y) 12/31/2003 or 
within 14 days of commencement 
Were the regulated activities conducted under a MOEO permit? 
• No DVes 

- • • . - • - - . If Y«. fist the MDEQ oerirft number 
Are you aware of any unresolved vlolatfons of emrfronmenlal law or litigation IrwoMng the property? ̂  No • Yes (If Yes, please ®g)laln)'~~ 

Is PUBUC NOTIFtCATiON (Attach eddltfond sheets If necessary) ^ 
• Complete intomiation tor ail ad/ecent and Impacted (mpeify owners and the lake association or established lake board including the oontad person's name. 
» If you own ttia adiaccnt lot, provide the reciuested Inforinallon for the first adiaoent parcel beyond your property line. 
Property Owner's Name 
Whitewater Twp 

 
 

P.O. Box 159 
 
 

City 
Williamsbu 

 
 

rfl 

MX 
 
 

zip Cede 
49690 

 
 

Name of • EstabTishad Lake Board U or Lake AssodaOon 
_ancl tie Contact Person's Name _ Telephone Number N/A 

Mailing Address City Zip Code 

ST APPUCAMTS CERTIFICATION READ CAREFUUY BEFORE SIGNING 
I am applying for a permit(s) to authorize the activities deacn'bed tierdn. t certify that 1 am familiar with the Inkxmation contained in this ppplicaflon, that it is true and 
accurate, and, to the best of my knowledge, is in compSance with (he Stats Coastal Zone Management Program and the Nettonei Flood Insurance Program. I underetanc 
tha there are penalties for submitting false Infbnnafion and that any permit issued pursuant to this appncallon may be revoked If information on this application fa untrue 
I certity that I tiave (he authority to undertake the actMBes proposed In this appBcation. By signing this application, i agree to aRow representatives of the MDEQ and the 
USAGE to enter upon said property In order to Inspect the proposed acUvfty site and the completed project. I understand that I must obtain all oltier necessary local, 
county, state, or foetal permits and that the granting of other permits by local, county, state, or federal sgondee does not release me horn the requirements of obtaining 
the permit requested herdn before commencing the actlvfty. I understand that the oavment of the appllcatign fee does not guarantee the Issuance of a permit. 

Alt applicants must complete all the items in Sections 1 through 9 on pages 1 and Z of this appflratlon. 
• Complete those items in Sections fO through 2t that apply to your pri^ect. tt Is necessary » submit only those pages where you have prodded tnformation. 
* Please list here Sie appTrcation page numbers being submitted and a brief desctrpilon of other attachments Included with your application. 
Application page no.'s Include 1 through 4 Addltonal attachments ̂  vvetland delineation report, site photos, 
feasibte and prudent alternatives analysis, figures 1 and 2, agent authorization letter, $ioo.oo application 
fee. 
• Property Owner 
SAgentContractor 
O Corporation-We 

far Uyvn 
Printed Name Bruce Jones Signature 

Page 2 of 7 FebmavyTOOl 

Exemption 9 
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us Ainiy Corps of Engfnoors (USACC) MIehiflan Pepartmoirt of EnviromnantaJ Qua% (MDEQ) 

IQ PROJECTS IMPACTING WETLANDS OR FLOODPLAINS OR LOCATED ON AN INUND LAKE OR STREAM OR A GREAT LAKE 
Check boxes A through N that may be applicable to your prpject and provide the requested infofmatlon. 
ir your project may affect wetiands, also complete Secfion 12. If your project may invwct regulated Ifoodpfa/fTS, also complete Section 13. 
Provide an overall site plan showing existing lakes, streams, wetlands, and other water features; existing sUwtms; and ttie ideation of idl proposed strvctwes, land 
change activities and soil erosion end sedimentBlfon control measures. Rease review sample drawings for guidance in comptettng site-specillc drawings for your proiec 
On a Great Lake use IGLP 85 • surveyed p converted ftom observed stilt water elevation. On inland waters, • WS VD 29 O local datum • other 
Observed water elevation (ft) . data of observation (MDIY) 

^ A. PROJECTS REQUIRING FILL (See All Sample Drawings) 
To calculate volume In cubic yards (cu yd), multiply the average length bi feet (ft) times the average width (ft) times the average depth (ft) and divide by 27. 
Attach both plan and cmss-secOon views to scale j^owlng maximum and ayarege till dlmet^ions. 

(Check all that apply) U Hoadpl^n fill 0 wetl^fiH Prfprap •seewaH.bui/cfteat^ orreveemetTf U bridge or cutvert ~ 
• boatiaunch •oft^ore swim area • beach sanding •boatweil _ Dcrfotfoc/r • other. 
Fin dimensions (ft) 
Length 340 max. width 36 max, maximum depth 2 

Rli volume (cu yd) 
907 max. 

Tvpa of dean flli • pea stone 13 sand • gravel • wood chips • other topsoH at gurfsce 

Maximum water depth In fill area (ft) 
6 inches In a small depression 

ElNo •YesflfYee.tvpal 
fill? 

Source of dean fin P on-site, tfefi-sfta. show location on site dan El commercial Pother. If otter, attach description of Ineaflrvt 

FOIwlli extend N/A feet Into lha water from the shoreflnaand upland, feet out of the water. 
S B. PROJECTS REQUIRING DREDGING OR EXCAVATION (See All Sample Drawings) 

To calculale voluma in cubic yards (cu yd), multiply the average length In feet (ft) limes tfie average wRfih (ft) times the average depth (ft) and dhrkle try 2?. 
Attach both plan and cross^ectfon views to scale showing maximum and average dredge or excavation dimensions. 
The applicant will tie notifl^ ft sediment sampling will be req^ujted. 

U ffoodpfsrn excavation (Check ail ttiatapp^] 
• navigaBon • boafwel? • boatiaunch 

or draining 
• other 

I, oriwetmenf 

Dredge volume (cu yd) 
907 max. " 
Has proposed dredge material been tested for contaminants? • No IE! Yes (If Yes, attach testing results) 

Has this same area been previously dredged? 12 No • Yes (If Yes, provide date and permit number, it available) 
If Yes, are you proposing to enlarge the pfeviously dredged area • No • Yes 

Method and equfoment for dredging 
mechanical - backhoe/bulldozer, or similar eoulprnent 

(MIDTf) 

Is long-term maintenance dredging planned? (3 No • Yes (It Yes, when and how much?) 

fVorap waterward of the • shorellna OR • ordlrmy high watermark 
Dimensions (ft) 
length width deptti 

Volume (cu yd) 

/Riprap landward of theP shoreline OR • ordinary high water merfc 
Dimensions (ft) 
length width deoth 

Volume(cuyd) 

Typeofnjsrap 011010 31006 •angularrock • other 

Win ff/terfebrfc be used under proposed riprgp? • No • Yes (If Yes, type) 
J D, SHORE PROTECTION PROJECTS (See Sarnpla Drawings 2.3, and 17) 

(check all that apply) G/forap O seewaff/bu/kfiead O revetment 

• E. DOCK • PIER - MOORING PIUN6S (See Sample Drawing 10) 
JXES. crib 

Proposed sfngfore dimensions (ft) length widih 

Saasona/sl/wdurB? • No DYes 

F. BOAT WELL (No Samtte Drawing available) 
Type of bank staWlizaBon M wood • steel • concrete • vinvl • riprap 

Dimensions of nearest adlacentefrucftrres (ft) length 

Boat well dimensions (ft) 
Lerfoth _ viridth depth 

other 
Number of boats 

Volume of backfill behind 
sidewall stabilisation (cu yd) 

G. BOAT LAUNCH (No Sample Drawing availably 

Distances of boat well 
from adjacent property lines (ft) 

(check an that apply) • new • existing • public • private • commerdal Type of material •concrete •wood Dstone Dother 
Overall boat launch dlmenslona (ft) 
Length width depth 

Boat launch dimensions (ft) below ordinary high watermark 
length wWtfi 

DIsfences of launch 
from both property lines (ft) 

• a BOAT HOIST (No Sample Prawino ava'la^ 

Number of skw piers SIdd pfer dimensions (f!) 
width length 

(Check all that apply) Dseesona/ •permanent • cradle • side lifter • other 

• I. BOARDWALKS AND DECKS IN WETLANDS OR FLOODPLAINS (See Sample Drawings 5 and 6) 
located on • seawall • dock • bottomlands 

(Checkallffiatapply) • boardwalk Odeck •wetlands Offoadplain Boardwalk or deck Is on •fiB [J piling 

Inint Prmtt Annlimrinn Pages Of? Fabnisry ZtXJI 



us Army Coffta ot Enginegre (U3ACE) Mfchlgan Dapaftment of EnvlronniBtitflt Quatr^ (MDEQ) pge 
Continued. PROJECTS IMPACTING WETLANDS OR FL00DPLA1N3 OR LOCATED ON AN INUND LAKE OR STREAM OR A GREAT LAKE 
J. INTAKE PIPES (See Sample Drawing 16) • OUTLET PIPES (Sge Sample Dfawlnq 22] 

Type nhoadwan neodsectton gplPB •other 
OimensioM or headwall OR end section (ft) 

wfdth depth 

If outlet discharge Is to U wetland U Mandtgka 
• rtneam, drain. Of river • Great Lake • other 
Number of pipes Pipe diamitera and invert elevations 

• K. MOORING AND NAVIGATION BUOYS (No Sample Drawing available) 
Provide an ovwail site plan showing the distances between each buo/, distances from the shore to each buoy, and depth of water at each buoy In feet 
Provide ctoss-secfon drawlngfs) showing anchoring systemfs) end dimensions. 

Number of buoys Type of anchor system 

Dimensions of buoys (ft) 
width • height 

Purpose of buoy 
• moofinq n navigation 
Do you own the property along the sftore/hre? p No • Yes 
fif No, you must provide an auttiorizafion tetter from the property ownerfsh 

• L GROINS (No Sample Dravring available) 
Provide an overait she plan showing the distances (ft) of the outermost gmfns from the property tines, distances between grown, length and width of each gmln and 
Itie distance from the existing toe of the bluff to the iakaward end of the gro/ns. 
If existhg gio/'ns are located on adjacent properties, provide distances (ft) from closest nolghborfng grofri to your property lines on the sfie plan. 
Provide aosssecOon views showing the length and height of each groin and the height of gmln ends above the observed water level (d^e and lime). If step down 

It of each section above the observed water levd, 
ypeofg/oto 
• steel Dwood •other 

Number of gro/ns Will groin be placed on a foundation? U No • Yes (If Yes. tflmensions of 
foundation (ft)) length widtti height 

• WL FENCES IN WETLANDS, STREAMS, OR FLOODPLAINS (No Sarnpfe Drawing available) 
Provide an overall site plan showing the proposed fencing through wetlands, streams, or ttoodp/afris. 
Provloe drawing of fence profile showing the design, dImCTsion. post spacing, board spacing, and distance from ground to bottom of ferye fif In a Soodplain). 

•t:! 
[check all that 

wetlands 
:VPM 
• stre streams • froodpfe/ns 

ToUd I^lh (ft) of fence through 
wetlands streams 

Fence height (ft) 

N. OTHER - e.g.. sftucfo/e ramoval. matirm rs/lway, low sand trap vail, breakwater, and structural foundations in wetlands or ffoodp/ains 

Fence type and material 

pi CONSTRUCnON OF A NEW LAKE OR POND (See Sample Drawings 4 andT^ 
Which best descnbesjxir proposed waterbody use (check all that apply) 
• wiidllfe • stonrmtsr retention basin Qstommoter detention hasln • recreation G wastewatw hasin Pother 
Water source for lake/pond 
• groundwater • natural springs T1 Inland UAe or Stream •storniwaterrunotf Gpump 

Will prolect Involve conslroctlon of a dam, dike, outlet control atnretm, or splHwa/t • No • Yea (If Yes, complete Section 171 
IHACTIVrnES THAT MAY IMPACT WETLANDS 

» For information on the MDEQ's Wetland Assessment Program, please visit the IWMD website or can 517-241 >8485. 
(check all that apply) ^ fHI (Section IDA) ^ ^ dredge or excavation (Sectfon 10B) 

• fences (Section 1QMI • bridges and culvWs tSedon 14^ 
Has a professional wetland delineation been condu^ for this parcel? U No (^ Yes (If Yes, please 
provide a copy; if federal method was used, supply data sheets) 

U boardwaik ordeck (Sectior) 101) 
• draining surface water • ofter 

I before OR Bl^yOCPtierl.igeO. 

Has the MDEQ conducted a weffand assessment for this parcel? El No • Y^ (If Yea, please prpvlde a copvl 
Describe the wetland Impacts, proposed use or development, forts to avoid/minimize impacts. 
See attached - excavation of potentially contaminated soils from releade of cherry processing wastewater. 
Removed soils will be replaced with clean sand/mintmum of 4" topsoH and the restored to the eriginal ofade. 
Is any grading or mechanized land during proposed? • No ^ Yes 
(It Yes, please show locations on site dan) 

Has any of the proposed grading or mechanted land clearing bew compi^? 
B NO • Yes (If Yes, please label and show locations on site olani 

Complete the wetland dredge and wetland fill dimension Infonnation for each impacted waUand area. Attach additional sheets If necessary and label the impacted 
wetland areas on a site plan drawn to scala Please attach at least one typical aoss-aectlon for each wetland dredge and/or fill area. (See Sample Drawings 8 & 9) 
Also complete Section 10A for fill and Section 10B for dredge or excavaHon activities. 

Wetland dredge 
dimensions 

maximum length (ft) 
340 

maximum width (ft) 
36 

dredge area 12,240 
• acres 13 sq ft 

average depth (ft) 
2.0 max. 

dredge vQiume(cu yd) 
907 maximum 

Wetland fin 
dimensions 

maximum length (ft) 
340 

maximum width (ft) 
36 

fill area 12,240 
• acres Hsqft 

average d^ (ft) 
2,0 max. 

fill volunw(ou yd) 
907 maximum 

dependent upon final clean-up plan. 
• ages ^sqft 
Total wetland fill area 12,240 maximum - actual area 
dependent upon final clean-up plan. 
• acres ^sqtt 
The proposed project v/ill be serviced by • public sewer 
• private septic system (If septic system, show existing and 
new or expanded system on plans) 

907 maximum - acrtual volume dependent upon final 
clean-up plan. 
Total wetland fin volume (cu yd) 
907 maximum - actual volume dependent upon final 
clean-up plan. 

If septic system, has appilcatlcin been made to the 
County Health Department for a permit? • No • Yes 

If Yes, has permit been Issued? 
• No • Yes (IfYes, provide copy) 

Inint Pntmir AnnBraflod Page4or7 February 2001 
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Cheriy Blossom, LLC 

Decanber2.2005 

MidH^ I>^atoiem of EmitininBotal Qual^ 
Laad 4: Water Mfunigentttit Dmsw 
120W. CtapnStrert 
Csdiliao^MI 49(501«2158 

Re: Conenhicig Scrvioeg/Aaciit AihhoriTation 

Dear Sin, 

This is to infixm yoD titat X have maine^ tL BnnfTO ft Aesodates, loe. to act ae ny ̂ gent b otcnqMieg to 
oteim a penoait to perfiirm some iemlial/dea»iq> activitjes id rmttatth on piopcrty ib Orand Tmvetee 
Coaasy^ Aooae Tovvnship, T28N» R9W, Section 17. 

If lltGam an aiqr qoestioas eeganSqg said iqppticatifln, or to anaoge an on-dte ioqieotkii, (rfease eotfact Ron 
Blown of RJBfDwti tt Assodates, Inc. at (9S9) 70S-778S or 1319 N. ToKnltne Road, G^osnl, Midngan 
49735. 

Sinccxely. 
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From: Sy Paulik [mallto:Paullks@mIchlgan,gov] 
Swb Thursday, December 01,2005 4:09 PM 
To: chrte@cherryblossomllc,Qoin; Andy Smfts; Diane Lundln; Janice Heuer; Michael Stifler; Joe Quandt 
Cc: RJchard Shoemaker 
Subjecb Pond Release Investigation Report 

Hi Diane, 
I just wanted to sunnnaxized out phone conversation regarding the report and clarify my expectations 
of the clean-up. 

I noticed a few errors on the report The spill occurred on November 8/9th and the map did not include 
an area of ponding near SB 112. Also we have a consexvarive estim^ that close to 1 million gallons 
was released. Tm not sure if Chris was able to document how much he recovered. I really appreciate 
knowing the data collected so far, although I was expecting a clean-t5> plan. 

I understand that the analysis was not done as you requested, as sopn as you get that complied please 
feel free to sent that to me electronically. I feel speed is very important and have made this clean-up a 
priority. 

The soil samples are important and I'm glad Inland Seas Engineering is looking at it. I understand 
there are plans to remove and excavate as early as Friday- December 2nd, 2005. As I stated earlier, 
work in the wetland will need approval and di^sal of contaminated soil will have to be at an 
appropriate site, not to contaminate other locations. I believe that the characteristic of this spill is that 
the materials will sink and therefore it's important to look at the grormdwater. I am not concerned 
about the turtndily at this point and believe that besides 01- other pirameters should be looked like pH, 
BOPsmetals in the water, I also feel that vertical projBdes to frtecQiifibDing layer would best determine 
where (he plume of coxitaminatxon is and how fast it is moving. 

If Inland Seas Engineering arid WlUiamsburg Receiving & Storage/Cherry Blossom LLC choose to 
excavate it would also be appropriate to excavate in the ditch along Munro Road also. Because this 
area is roosdy sand, I believe it is most critical to look at the water and test that to the confining Uo^er. 

There were some concern about road salt. It seems that background samples can be taken to 
eliminate road salt as a factor by sampling nearby, like on the other side of the wetlands. 

I have stated to Chris that the responsibility- as part of a cleem-i3p is to provide adequate that prov^ 
the site is clean. So I really am expecting to see a clean-iqp plan with water samples taken 
at various depth to the confining l^er. I would also like to see the manifest for the soils that have 
been dredged. If the plume has reached the water table I would like to see a plan on clean-up of that 
plume. And lastly I would also like to have anticipated dates for work to be done. Thanks. If you 
have any questions please feel free to contact me. 

Ms. Sy Paulik 
Water Bureau- Cadillac 
231-775-3960x6267 
231-775-1511 fax 



SENT BY: CHERRY BLOSSOM LLC; 231 264 9129; DEC-9-05 17:32; PAGE 1/1 

December % 2005 

Qian^ Treveise County Drain Cominiaslaner^s OfiBce 
265ffiLaFminerRoad 
Tnveise City, MicliigBn 49686 

Dearlsir/Madame: 

This lettef is to sutfaoiize Inltnid Seas Engnnering, Lie, to act as the designated agent to 
I a Soil Etxisirai and SediiiieiitBtion Control pennit fra* an area south of Cbeny 

Blos^cMn LLCIocated at 10190 Munro Road fai "iK^Uianulnifg, Michigan. Die permitted 
area ̂  s^vm an the attached figure. 

I 
If yo!| have any questions regarding the permit, you can call me at 231-264-5260. 

Sinc4ely, 

Cheny Blossom LLC 



PO Box 6820 
Traverse City, Michigan 49696-6820 
Phone (231)933-4041 
Fax (231)933-4393 
e-mail 
www.inlandseasene.com 

• 1449 E. Pierson Road, Suite A 
Flushing, Michigan 48433 
Phone (810)487-0555 
Fax (810)487-0311 
Web www.inlandseasene.com Web 

FAX TRANSMITTAL COVER SHEET 

DATE: 
NUMBER OF PAGES: 
(tncluding this one) 

TO: 
OF: 
FAX# 

FROM: 
SUBJECT: 
COMMENTS: 

December 23,2005 
6 

Chris Hubbell 
Cherry Blossom 
(231)264-9129 

Diane Lundin 
ROW Permit Fee and SESC Permit 

Jhris: 
I am attaching the communication from GT County indicating the $150.00 amount that is due for the permit fees, as 
we discussed yesterday. This should be submitted to the county ASAP as we will need to do some additional 
monitoring well installation in very near future. They have issued the permit, but the permit fee is required. 

In addition, I have included the SESC permit communication from Pete Bruski. Since the excavation has been 
completed, you need to call Pete for a final soil erosion control inspection. He should have sent a card as well 
(green card) with the original permit. If you do not have, notify Pete when you call him. 

Have a Merry Christmas, Chris -

Diane 

CONFIDENTIALITY NOTICE: Tbis message is CONFIDENTIAL and is intended for the exclusive use of the individual or entity designated above. The message may contain 
infoimation that is legally piivileged or exengtt 6om disclosure under applicable law. You are hereby notified that any dissemination of this &csimi1e transmission, in whole or in part, to aiiyone 
odier than the individual or entity designated above is strictly prohibited. If you receive this communication in emr, please notify the sender immediately by telephone and return the fhcsimile by 
US Marl. 

D Original VU US Mail (1st Class) 
D Original VIA Next Day Courier 
• No Original to Follow 
• Odier 

ise-srvicommunication tools\&x covers-iseMin cover 

Fax date: OS Time: /Z-- Initials: 

\\lse.excliange\public\ise-arv\Adniinistrative\Conimunication ToolsVFax Covers-lSE\Fax whh lOth Aooivetsaiy logo 2003.dac 



Dec.19. 2005 9:45AM GT COUNTY ROAD COMM No. 2813 P. 1 

From: Mary Nelson 
GRAND TRAVERSE COUNTY ROAD COMMISSION 
1681 LaFranier Road 
Traverse City, Ml 49686 
Phone: (231)922-4848 
Fax: (231)929-1836 
E-mall: mn6lson@gtcrc.org 

© 
f»AO 

OOMMISSION 

To: 
Agency: 
Fax#: 
Date: 
Total Pages: 
Subject: 

Diane, 

Diane Uindln 
Inland Seas Engineering 
933-4393 
12/19/05 
7 
Cherry Blossorn Permit 

To follow Is the permit we gave a verbal on 12/01/05. Please remit $150.00 for permit 
numbers 2005-000636 and 2005-000625 ($76.00 each). 

Thanksl 

Mary Nelson 

^?yf2rzr^ 

^ r2>7^»'A'«i AJ6Z,^ 

^cPcr 

B)\A»t«\9»0e8\MDH\PMC.Ci0C 



'AO/^uwo rrti j.4:4U fAS. 231 »»6 BUS2 til trii l-SB 1^001/002 

Kevin P. McElyea 
DRAIN COMMISSIONER 

SOIL EROSION - SEDIMENTATION CONTROL DIRECTOR 
GRAND TRAVERSE COUNTY 

2650 LalFranler Road 
Traverse City, Michigan 49686 

(231) 995^42 • FAX (231) 995-6062 

Facsimile Cover Sheet 
To 
RE 

PHONE 
FAX: 3 

From: PETE BRUSKI 
Position: Deputy Drain Commissioner 

Phone: (231)995-6042 
Fax: (231)995-6052 

Date: 

Pages inciuding this 
Cover Page: 

ICVMI^UIAIi£SON«VDae>«<«^l>W^)<4FalOo«MP•9»l>B^ Pagalod 



IX/IO/XUUO ^Kl 14:4U I'AA 231 HtiS B062 GT CTY PSB @002/002 

PERMIT 

SOIL EROSION & SEDIMENTATION CONTROL (Part 91, 1994 PA 451, as amended) 
GTC SOIL EROSION & STORMWATER RDNOPP CONTROL ORDINANCE OP 2003 

GRAND TRAVERSE COUNTY Permit #; 18978 
DRAIN COMMISSIONER'S OFFICE ISBued; 
2850 LAPRANIER RD Expires: 12/14/2006 
TRAVERSE CITY MI 49686 , Pee: 162 
Phone # (331) 995-6042 Receipt #: 30857 

Ovmer: implied: 12/14/2005 
HUBBELL, CHRIS 
10190 MONRO RD 
WILLIAMSBURG MI 49690 

Contractor/On-Site responsible person: 
CHERRY BLOSSOM, LLC 
10190 MONRO RD 
WILLIAMSBtJRG MI 496900 . 

DEQ Permit #: Issue Date; 

Under the provisions of Part 91 of Aet 451 of 1994 and/or the GTC 
Stormwater Ordinance of 1992, authority is hereby granted to make the 
following earth changes; 

ENVIRONMENTAL EXCAVATIOIN 

Located at: ANQELL RD 
In WHITEWATER Township, Section 17 Town 28 Range 9 Lot # 
Sub: 
Property Tax #: 28 - 13 - 117 - 001 - 00 

Work to be done under authority of this permit is svibject to the 
following special instructions and requirements; 

The area off soil removal is in a depressional area and so off-site 
sedimentation potential is low. Follow the submitted erosion control 
plan and stabilize soils as noted. All MDEQ permit requirements must 
be followed. Do not overfill the site to eliminate its wetland charact 
eristics xmless specifically approved to do eo by the MDEQ permit. 
Call this office for a final soil erosion control inspection as soon 
as the soils have been stabilized. 

Signature 
THIS PERMIT MUST BE POSTED AT THE PROJECT SITE 



Dec 16 2005 4;g3PM INLRMD SERS ENGINEERIMG 8104870311 p, 1 

Begimilng Balance 

Deposit 

Total Spent for Month 

TOTAL 

Cash on Hand 

Over/Shortage , 

Balanced Bv 

///? 

Petty cash 
• • . * ' 

. s^r— 
(+) /') 7 .i,s-

4.9i/ 
• • I, •. • 

Date 



.dSOM LLC; 231 264 9129; DEC-12-05 17:39; f-Abt 

December 12,2005 
1; 

On|d Traverse County Drain Conunissioner's Ofllce 
265| LaFrainer Road 
Traverse City, Michigan 49686 

Deal Sir/Madame: 
I 

As t^e owners of parcel number 13-117-002-00 located southwest of the intersection of 
Mux|o Road and Angd Road in Whitewatra- Township, this letter is to indicate that 
pemlisdon has been granted to Cbeny Blossom, LLC, to excavate within that area. Our 
undciirstaDding is that Chris Hubbdl has designated Inland Seas Engmeering, Inc. to act as 
the ̂ jgent to secure a Soil Erosion and Sedimentation Control p«ncnit for the excavation. 

i ^y3e 
Tf yo^ have any questions regardbog die permit, you can call us at (enter phone numbd). 

Sincbzcly, 

n 

Calvm and Denise Nagy 



LMVJ IV. I?m»na33.«i ^UUWIT RUftU ^.UIV1IVI1D SEAS EHBINEERIHa No. 2512 p. bi/oos 

X ?OBex6B20 
Ttwmi any, Mldtlgaa 4969«-«820 
Vbm (131)933'4041 
Fax C331> 933-4393 
e-mail 

• 1449B.FletsoiiltoB4£iui>BA 
Fbidiiiis. Midngra 46433 
fhana (810)4874)555 
Fax (810)487-0321 
Web Web 

FAX TRANSMrrTAL COVER ET 

DATE! 
NUMBER OF PAOBS: 
(bielwtiKglAUaM^ 

December 2,2005 
5 

-T: 
COMMENTS: 

MaryL«0ko 
Gnsd Tnverae CouatyRoad Conuoiasion 
929-lS3d 

DianeLoudia 
Ri^tofWeyPomit 
Seeatteoihedperaiit^tioatloo. Afl discfuased on tbe telephone with Mary, Jnlaod 

^gioeeriDff, Inc. requests peemission to install tenqieraiy monitonng wells as desoiibed in pemit 
^^iloaxiQru The installation is on an emergenqy baas, as we are involved in an egovironmentslxcDiediation 

pirojeot ax the site in oonpUanoe with leguktions stipulated by the Michigan Department of EnvixDnmental 
Quality (MDEQ). 

C^n die Grand Traverse County provide verbal and written pennlsdon to perfi»m the wc»k today? You can fix 
me at 933-4393, emaU xne at end oaU me at 933-4041. 

Tharik you for your pxDnqit attmtlan to tbismatt^. 

Sincerely, 

pianeLundln 
0(^PI09n'UUTYNOTICBi niimeuv9hCONnDBWnALudliliiU|odddibribacEiduilvdtBdDl'iteliidhr]diialBradiy<taitj:iiaiiidDbavti. Tl« intangB imy 

' YBBii«lNi^itgdttDdaMH^Sf(mnbiiiton9feiie««IniB«ttMBiriBiioii,in 
w)ialeiirfo)Mi.BiBnirsneadkcrduniheinA4di»1 Mcmhy dnisiwM Above a nHtUy prablbM. TTyou letelveihboeiAinmktttoi In ermvpisHDinStrilw 
ttBBSdbiely by tcMnoe end wnini dw duaimne by US MalL 
* « -
U OrifbitlVUUSMBilUitCtaae 
n ' OriiiuiViAKegHnvCowlar 
CJ NeOilsMieSODm 
n. oihw 

lae^nAcs •deaden noIAftx eever 

Fncdtte: Time: Tnwialg: 

«be eUb* MAdn I TeelnPn 0>v(»4SrFe> wto )•>» Asri«n«v iayaiVff.ifan 



L'jvj tv.LLnm ^vii V/UWI1II iwyfiy VUIVIIVI^ . . 
Grana iravene K,mauy Road Coziimlssioii 

ISBlLiiKiiiifarlUMHl 
Travme C»y*W^9m-SS72 

Phooei 231-^2^8 
Fan 231-929-1836 

No. 2511 P. 1/5 

?LICATION AND PERMIT TO CONSTRUCT, OPERATE, USE AND/OR MAINTAIN WITHIN THE 
JHT-OF-WAY; OR TO CLOSE A COUNTY ROAD. IfBcaaliaclaristDDeifbimdieconBtnictiaD 

entailed in fbis wHcatioa and pennit and is sillying 8ie deposit, and bond, he will fOl out the 
infonnadon block provided, and diereby assmnes letpooribility, along wMi Ibe applicant, for any 
pcoviaions of this applioaiion and penuh which apply to bim. 

AppUoationNo. 6386 

Permit No. 200S-00062S 
Date 12A)S/2005 

Name ChenyBIosscanLLC 
Address 10190 Munio Road 

WiUiamdmig, MI 49690 
PhojM: 231-264-5260 

S^inature iQ-thM m K 

Tltte Date 

Name Inland Seas BngLaeering 
Address 1755 Barlow Street 

PC Box 6820 
Tnverse City, MI 49685 
Phone:231-933-4041 

Signature 

Title Date 

Penxdt 75.00 
plans 

Insarance 

No swcnaaNODAYS 
Bl^RE YOU DIG-DIAL 

(MISS DIG) 
(TOLL FREE) 

(800-482-7171) 
Receipt No. 
To Be Billed 
Lcttet/Credit 
Wodc Older No. 

t and/or Contractor request a Pennit for the purpose indicated in the attached plans and spedflcnttons id 
the foDowing location: 
City/ 
Township Whitewater Project miscellaneous 

Name of Road Munro 
Between 

Roadside 
and Angdl 

12/D5/200S and Ending 12/05/2006 For a Period Beghmlng 
to the terms of ̂  penult. 
SEE ATTACHMENT FOR PERMIT N0.2D05.000625 

and Agrees 

Recommended For Issnance: 

O' 
WjJstlgal^ 

(Project/Traffic Engineer) 

Board of County Road Coirnntsrioiiers 
Grand Traverse County, hfichlgui 

Date 

By_ 
Dale 

Page 1 of 1 
Pemdt Agent 



j> ivvy iv.tJ'iii' VI I vv^uilll iwni/ VUIIIITI No. ^511 Y. L/^ 

Attachment for Permit No. 2005-000625 

AngeU Road and Munro Road, Whitewater Township 

Permission to bore three temporary monitoring wells on Angell Road and 
Munro Road along the edge of the county road right-of-way. Top of the 
casing shall be flush with the ground. 

Owners accept all responsibility for any damage to monitoring wells caused 
by utility or road commission operations, especially since the wells will not 
be part of the Miss Dig System. 

Owner agrees to modify, relocate or remove monitoring wells in the future at 
owner's expense if requested by the Road commission if right-of-way is 
needed for road or utility use. 

F:\apps\WPDOCS\PERMITS\ATTACHVSouthAlrport-MonKorlngWens-2004-MutuaIStsiUon 



tvvyi IW. ijnmiaaaw I v-uuiiiit KUflU I-UIVIIVHD SEAS ENaiNEERINa No. 2511 p. 3/5/005 

Doawription of woik to be peorfonned: 

Three toBpowymoiijtOKiRg wells CDdWs) are to be installed. The first mozdtariog well 
is located in file ri^t of way QiCW) ofMmo Road (see attached figure for approxiniate 
beafians of TMWa) and is labeled TMW-], The second and thixd TMWs are located on 
file psceel located on the south side of Angell Road (within shaded area). TMW-2 is in 
the ROW of AngeU Road. 

Ihepuxpoaeofthe TMWs are to retrieve groundwaieraaEaplea&r analysis. The 
investigation has been requested by the Michigan DepazUnoit of Enviroomeotal QuaUty 
(MDS^. Inland Seas Bngineering, Inc. will be installing the TMWs, and reqnests 
pamdsrion to install today (December 2.2005) in order to ftcilltate the investigiasion. 



Exemption 9 applies to pages 182-185









APPENDIX E 

Flood Insurance Rate Map 
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Exemption 9



APPENDIX F 

Plant Waste Effluent - Analytical Results 



ANALYTICAL 
4125 Cedar Run Rd., Suite B 

Traverse City, Ml 49684 
Phone 231-946-6767 

Fax 231-946-8741 
www.sosanalytical.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

CHERRY BLOSSOM. LL.C. 

02 061 58E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

054536 -1 
LEN MANKOWSKI/ISE 

9/29/05 
2:30 PM 
TANK#1 LEAN EFFLUENT 

9/29/05 

WATER 

INORGANICS 

Analysis ConcentFaflon LOP Mnfte i Analyst 
Date 

Completed 
BODS-DAY EPA405.1-F1LTERED 12.767 6.700 mg/L(PPM) KMC 10/5/05 

CHEMICAL OXYGEN DEMAND SM5220D 18.000 1.000 mg/L (PPM) KMC 10/4/05 

CHLORIDE EPA 325.2 1.320 15 mgA.(PPM) KMC 10/6/05 

CONDUCTIVITY SM2510-B 7.650 1 mgA.(PPM) KMC 10/4/05 

NITROGEN. AMMONIA - EPA 350.1 35.5 0.75 mg/L (PPM) KMC 10/4/05 

>'"^OGEN. KJELDAHL EPA 351.3 58 1 mg/L (PPM) MG 10/5/05 

XiEN, NITRATE - EPA 353.2 ND 0.25 mg/L (PPM) KMC 10/3/05 

NITROGEN, NITRITE - EPA 353.2 0.061 0.010 mg/L (PPM) KMC 10/3/05 ' 

PHOSPHORUS-TOTAL EPA365.4M 10.4 0.50 mg/L (PPM) KMC 10/3/05 

RESIDUE. NON-FILTERABLE(TSS)/SM2540D 195 1 mg/L (PPM) KMC 9/30/05 

SODIUM - EPA 273.1-TOTAL 437 50 mg/L (PPM) KJ 10/7/05 

SULFATE SM4500S04 253 20 mg/L (PPM) KMC 10/6/05 

QrinMnfl Water 

1 ? 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U = STANDARD pH UNITS REPORTED AT 25 C 
D DISSOLVED Page] of 1 

APPROVED BY; . tKM 
SHANNA SHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
CUSTODY TRANSFER RECORD 

Note: This Is a four part form, please print uslr\g 
pen, pressing firmly - no dittos. Thank you. 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

(23!) 946-6767 • FAX (231) 946-8741 
WSSN/ProjectNo. 

oep{ 

SAMPLER 

Site Mdress Owner/Company Nome 

' J ANALYSIS mroilMffinON 
iir 'V 

Nome of Sampler Conqpany 

No. of Containers—I 

fk'T,C?'7;r-'%.s 

Sample Boink 
Odentificotion) 

Sample 
Date 

Sample 
l^pe 

Rmwplft 
Size 

Rush 
Sample 

Olhei Analysis 
Requiied? 

Cu: 
^ i. J^T" J/JA res. /* /c 

tyi25f^L MD X X X 
X 

P5^ 
i «d TIUW 

A 

user P'ltJTie r> T H rtTT e//3^ "TJ> 
"72sr BoOy Boo 5>v ou/ V t>e 
12tt.tjru >-e ot/s o -efi. A. 

OOo > ^ ei-f J <re» oLf. B • •-» J 
J J 

If yy- C 4, S«;rr., 

7 5^3/ 
n-y 

3c ' D >^s •? e 

0 

UISC INFOBMAnON 

QUOTE# 7oQC> TEMPERATURE RECEIVED^ 
INVOICE TO: RESUETS TO: (Incliide Fox # and Hione #) 

T^s:: h' To oo\ io2 o ^ ̂ -s. H > 

I't:/5L5(r C//- 7 Mf 'f'ii/il: i'd2B-winti. /icj S U•vfjses g.c 

H emy samifles are nuh please indicate above. RUSH DUE DATE: 

O' 

DELIVERED BT: 
Relinquished bjr 

'—cC4^ 
Time Received By Date Time 

R^iveid in Lal^'^ Hmef ^ 
^ 7 

• / 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

INLAND SEAS ENG. 

CHERRY BLOSSOM 
02061 57E 

10190 MUNRORD 

WILLIAMSBURG 
Ml 

4125 Cedar Run Rd., Suite B 
Traverse CHy, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

053531 - 2 
LEN MANKOWSKI/ISE 

8/9/2005 
8:27 AM 
PLANT EFFLUENT 

8/8/2005 
6:08 PM 
WATER 

mORGANlCS 

Anplysis Conpontratlon LOD UnitB , Analyst 
.1^ 

Completed 

BOD 5-DAY EPA 405.1 >7,500 7,500 mg/L (PPM) KMC 8/15/2005 

CHEMICAL OXYGEN DEMAND SM5220D 6,000 1,500 mg/L (PPM) KMC 8/9/2005 

CHLORIDE EPA 325.2 1,260 15 mg/L (PPM) KMC 8/9/2005 

CONDUCTIVITY SM25I0-B 5,930 10 uS/cm KMC 8/10/2005 

NITROGEN, AMMONIA - EPA 350.1 8.20 0.15 mg/L (PPM) KMC 8/9/2005 

N"^OGEN, NITRATE - EPA 353.2 ND 0.15 mg/L (PPM) KMC 8/10/2005 

IGEN, NITRITE - EPA 353.2 0.056 0.010 mg/L (PPM) KMC 8/10/2005 

PHOSPHORUS-TOTAL EPA365.4M 7.24 0.25 mg/L (PPM) KMC 8/10/2005 

SODIUM-EPA273.1 783 50.0 mg/L (PPM) KJ 8/10/2005 

SULFATE SM4500S04 547 50 mgr. (PPM) KMC 8/15/2005 

Drinking Wa»r 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.i' - STANDARD pH UNITS REPORTED AT 26 C 
C DISSOLVED Page 1 of 1 

APPROVED BY; 
SHANNA SHEA 
LAB MANAGER 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 
tsiy 

CUSTODY TRANSFER RECORD 
Note: This is a four part form, please print using 

pen, pressing flrml/ - no dittos. Thank you. 

4125 Cedar Run Rd. Suite B 
Traverse City. Ml 49684 

(231) 946-6767 • FAX (231) 946-8741 
WSSN/PiojectNo. Site Address OwasxICompcaay Nome 

SAMPLER 
Nome of Sandler Compcmy 

ANAUrSIS DiFOBMiOnON 
-SoP/CODi 

Somplo Point 
(Identification) 

Sample 
Date 

Sanq)I^ 
Type! 

no. 1 

Sample 
Size 

01 VKnnamn 

Rush 
Sample ' 

1 
Other Anotysis 
Required? 

Ma inf. tJe •g-S-DS y(xiex l.'SL 
, »fiW yfe-s, a X X X 

V" 
\ 

\ 
X. 

S-SC6 a. X X •>C X 
A <1 « 

/ 

3. 

a, 

MISC. INFORMATION 

QUOTE# TEMPERATURE RECEIVED 
INVOICE TO: RESUITS TO: (Include Rdx # and Fbone #) 

To So. 693© C ,, -J ; 2 3/. -T 3 r 7 J >) 
"TTciVcrs? (^1 P^^E-waSl: TPt<S> { A(O a S P , C.rit'y^ 

U any samples are rush please indicate aboVB.\y SH^UE DATE: 

Xj/Time / 
DELIVERED BT: 

Dale 

d-}Ohl^ 
V 

Received By Date 

RFCFIVPn AU6 1 7 
Time 

J 
\ I 



RECEIVED APR B » 

MPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

CHERRY BLOSSOM, LLC. 

02633061-01E 

WILLIAMSBURG R&S 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

vvww.sosanalytlcal.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

041256 -1 
TIM GATES/ISE 

4/5/04 
1:45 PM 
PLANT EFFLUENT 

4/5/04 

WATER 

•TAKEN AT OUTFALL PIPE FROM PLANT 

INORGANICS 

Anaivsis Concontrptlon LCD un.«te Analyet Con^pf^ 
CALCIUM EPA 215.1 FLAA 1,980 800 mg/L (PPM) KJ 4/6/04 

CHEMICAL OXYGEN DEMAND SM5220D 40,000 2,500 mg/L (PPM) KMC 4/6/04 

CHLORIDE EPA 325.2 3.910, 60 mg/L (PPM) KMC 4/6/04 

NITROGEN, AMMONIA - EPA 350.1 49.0 1.5 mg/L (PPM) KMC 4/6/04 

pH EPA 150.1 4.1 +/-0.I S.U. KMC 4/5/04 

RESIDUE, NON-FILTERABLE{TSS)/SM2540D 313 1 mg/L (PPM) KMC 4/6/04 

Drinking Water 

MD = NOT DETECTED 
,0D = LIMIT OF DETECTION 
3MCL = FEDERAL NON-ENFORCEABLE LIMIT 
;ICL = MAXIMUM CONTAMINANT LEVEL 
i.u. = STANDARD pH UNITS REPORTED AT 25 C 
)|r DISSOLVED 

APPROVED BY: 
SHANNA SHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
waa «»s 5r#' ^ ^ 

RECEIVED Al-K U am 
CUSTODY TRANSFER RECORD 

Note: This is a four part form, please print using 
pen, pressing firmly - no dittos. Thank you. 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

(231) 946-6767 • FAX (231) 946-8741 
WSSN/ProjectNo. 

Ql OCci 

Site Address Owner/Company Ncone 

SAMPLER 
Nome of Sampler Company 

MALYSIS INFORMXnON 
POD, Cop>, 

nioSPAog-uS. 
TO-tftt S. 0 Pe 0 (a*,, M \T« I» 

Sample Point 
(Idsntiiication) 

Sample 
Date 

Sample 
Type 

no. 
Sample 

Size 

01 uontamen 

Rush 
Sample 

'1 a L P PTW . 

Other Analysis 
Required? 

fLAz-'T tSffL[/C/>JY- '^klm P X X X X 

) 

ail ,_
i 

_ 

1lAi j mm no( Cjt f-
boir^ (n U 1^7J fM 1-1 Tor 1 ̂  

(T n 
41;)^ oq 

r —f—r 9 T . J 

MISC. INFORMATION f PLA/JT' 

QUOTE # TEMKRATURE RECEIVED, 
y~7-

RESULTS TO: (Include Fax # and Pbtmfe # ' 
lUii INVOICE TO; 

C^Cr(^rV 5LoS5o<fX 

E-ma^-.-fQ^tAaudSru'i^^'^x CCwl 
If any samples are rush pleose indicate above. RUSH DUE DATE: 

DELIVERED BY; 
Relinquished by '• Date 

'JS Oij 
Time Received By Date Time 

Received in Lab / i 



• • 
ANALYTICAL 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanatytical.com 

JMPANY: 

NAME; 
PROJECT NO; 
WSSN; 
WELL PERMIT; 
TAX ID; 
LOCATION; 

COUNTY; 
TWP; 

CHERRY BLOSSOM, L.L.C. 

0206157E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO; 

SAMPLED BY; 

DATE SAMPLED; 
TIMESAMPLED; 

SAMPLE MATRIX; 

DATE RECEIVED; 
TIME RECEIVED; 

053614 

LEN MANKOWSKI/ISE 

8/11/2005 

WATER 

8/11/2005 
4:15 PM 

INORGANICSAVET CHEMISTRY/METALS 

Nai Analysis 
SAMPLE ID; BRINE PIT 114 

Concentration LCD UnHs 
^te. Drinking Water 

Analyst Comoleted Reo LimWMCLl 

1 BOD 5-DAY EPA 405.1 >75,000 75,000 mg/L (PPM) KMC 8/17/2005 

1 CHEMICAL OXYGEN DEMAND SM5220D 115,000 5,000 mgr. (PPM) KMC 8/17/2005 

1 CHLORIDE EPA 325-2 5,000 60 mg/L (PPM) KMC 8/16/2005 

1 CONDUCTIVITY SM2510-B 42,600 1,000 uS/cm KMC 8/16/2005 

1 NITROGEN, AMMONIA - EPA 350.1 77.0 1.50 mgA-(PPM) KMC 8/16/2005 

1 NITROGEN, NITRATE - EPA 353.2 0.25 0.25 mg/L (PPM) KMC 8/15/2005 

iTROGEN, NITRITE - EPA 353.2 0.639 0.015 mgA.(PPM) KMC 8/15/2005 

1 PHOSPHORUS-TOTAL EPA 365.4M 133 7.5 mgA. (PPM) KMC 8/18/2005 

1 SODIUM-EPA 273.1 1,740 100 mg/L (PPM) KJ 8/16/2005 

1 SULFATE SM4500 S04 486 50 mg/L (PPM) KMC 8/15/2005 

SAMPLE ID; BRINE PIT 111 
2 BOD 5-DAY EPA 405.1 >75,000 75,000 mg/L (PPM) KMC 8/17/2005 

2 CHEMICAL OXYGEN DEMAND SM5220D 135,000 7,500 mg/L (PPM) KMC 8/17/2005 

2 CHLORIDE EPA 325.2 7,710 100 mgA.(PPM) KMC 8/16/2005 

2 CONDUCTIVITY SM2510-B 62,600 1,000 uS/cm KMC 8/16/2005 

2 NITROGEN, AMMONIA - EPA 350.1 100 2.5 mg/L (PPM) KMC 8/16/2005 

2 NITROGEN, NITRATE - EPA 353.2 0.61 0.25 mg/L (PPM) KMC 8/15/2005 

2 NITROGEN, NITRITE - EPA 353.2 0.550 0.015 mg/L (PPM) KMC 8/15/2005 

2 PHOSPHORUS-TOTAL EPA 365.4M 137 7.5 mg/L (PPM) KMC 8/18/2005 

2 SODIUM-EPA273.1 2,190 100 mgA,(PPM) KJ 8/16/2005 

2 SULFATE SM4500S04 165 50 mgA.(PPM) KMC 8/15/2005 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
\Hr- MAXIMUM CONTAMINANT LEVEL 
3 "ANDARD pH UNITS REPORTED AT 25 C 
Dlw DISSOLVED 

APPROVED BY: 
SHANNA SHEA 
LAB MANAGER Page 1 of 5 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER Tl 
;DW)8 2 3 
KING WATER ACT. 



ANALYTICAL 
m • mm mm e 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

CHERRY BLOSSOM, L.L.C. 

0206I57E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

053614 

LEN MANKOWSKI/ISE 

8/11/2005 

WATER 

8/11/2005 
4:15 PM 

INORGANICS 

Mo: Analysis 
SAMPLE ID: BRINE PIT 102 

Pate Drinking Water 
Concentration LCD Unte A"a'YS^ Coinplef^d ReaUmltfMCU 

3 BARIUM EPA 208.1 ND 0.50 mg/L (PPM) KJ 8/17/2005 

3 BOD 5-DAY EPA 405.1 >25,000 25,000 mg/L (PPM) KMC 8/17/2005 

3 CHEMICAL OXYGEN DEMAND SM5220D 102,000 7,500 mg/L (PPM) KMC 8/17/2005 

3 CHLORIDE EPA 325.2 4,900 60 mg/L (PPM) KMC 8/16/2005 

3 CONDUCTIVITY SM2510-B 58,400 1,000 uS/cm KMC 8/16/2005 

TROGEN, AMMONIA - EPA 350.1 133 3 mg/L (PPM) KMC 8/16/2005 

.FROGEN, NITRATE - EPA 353.2 1.08 0.25 mg/L (PPM) KMC 8/15/2005 

3 NITROGEN. NITRITE - EPA 353.2 1.310 0.015 mgT(PPM) KMC 8/15/2005 

3 PHOSPHORUS-TOTAL EPA 365.4M 181 7.5 mg/L (PPM) KMC 8/18/2005 

3 RESIDUE-nLTERABLE EPA 160.1 (TDS) 154,000 1 mg/L (PPM) KMC 8/18/2005 

3 RESIDUE-NONFILTERABLE EPA 160.2(TSS) 38 1 mg/L (PPM) KMC 8/17/2005 

3 SODIUM-EPA 273.1 1,560 100 mg/L (PPM) KJ 8/16/2005 

3 SULFATE SM4500 S04 603 50 mgT (PPM) KMC 8/15/2005 

SAMPLE ID: BRINE PIT 87 

4 BARIUM EPA 208.1 ND 0.50 mg/L (PPM) KJ 8/17/2005 

4 BOD 5-DAY EPA 405.1 >25,000 25,000 mg/L (PPM) KMC 8/17/2005 

4 CHEMICAL OXYGEN DEMAND SM5220D 78,000 5,000 mg/L (PPM) KMC 8/17/2005 

4 CHLORIDE EPA 325.2 9,550 100 mg/L (PPM) KMC 8/16/2005 

4 CONDUCTIVITY SM25I0-B 132,000 1,000 uS/cm KMC 8/16/2005 

4 NITROGEN, AMMONIA - EPA 350.1 66 3 mgT(PPM) KMC 8/16/2005 

4 NITROGEN, NITRATE - EPA 353.2 0.34 0.25 mgT(PPM) KMC 8/15/2005 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
V MAXIMUM CONTAMINANT LEVEL 
5. TANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY; 
SHANNA SHEA 
LAB MANAGER Page 2 of5 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
1. • • • 

v^OMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
7WP: 

CHERRY BLOSSOM, L.L.C. 

0206157E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytlcal.com 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

053614 

LEN MANKOWSKI/ISE 

8/11/2005 

WATER 

8/11/2005 
4:15 PM 

INORGANICS 

No : Analysis poncentratlon LOD Units Anaiyst Corfipietad 
4 NITROGEN, NITRITE - EPA 353.2 0.157 0.015 mg/L(PPM) KMC 8/15/2005 

4 PHOSPHORUS-TOTAL EPA365.4M 84.0 5.0 mg/L (PPM) KMC 8/18/2005 

4 RESIDUE-FILTERABLE EPA 160.1 (TDS) 110,000 1 mg/L (PPM) KMC 8/18/2005 

4 RESIDUE-NONFILTERABLE EPA 160.2(TSS) 88 1 mgr. (PPM) KMC 8/17/2005 

4 SODIUM - EPA 273.1 868 100 mg/L (PPM) KJ 8/16/2005 

4 SULFATE SM4500 S04 83 20 mg/L (PPM) KMC 8/18/2005 

Datg. Drinking Water 

>LE ID: BRINE IMPORT 
3D 5-DAY EPA 405.1 6,400 7,500 mg/L (PPM) KMC 8/17/2005 

5 CHEMICAL OXYGEN DEMAND SM5220D 50,000 5,000 mgr. (PPM) KMC 8/17/2005 

5 CHLORIDE EPA 325.2 716 10 mgT (PPM) KMC 8/16/2005 

5 CONDUCTIVITY SM25I0-B 38,800 1,000 uS/cm KMC 8/16/2005 

5 NITROGEN, AMMONIA - EPA 350.1 112 5 mg/L (PPM) KMC 8/16/2005 

5 NITROGEN, NITRATE - EPA 353.2 2.20 0.25 mg/L (PPM) KMC 8/15/2005 

5 NITROGEN, NITRITE - EPA 353.2 0.837 0.015 mg/L (PPM) KMC 8/15/2005 

5 PHOSPHORUS-TOTAL EPA 365.4M 120 5.0 mg/L (PPM) KMC 8/18/2005 

5 SODIUM - EPA 273.1 3,140 150 mgr. (PPM) KJ 8/16/2005 

5 SULFATE SM4500 S04 732 50 mgr. (PPM) KMC 8/15/2005 

SAMPLE ID: FINISHING 

6 B0D5-DAV EPA 405.1 >25,000 25,000 mg/L (PPM) KMC 8/17/2005 

6 CHEMICAL OXYGEN DEMAND SM5220D 45,000 5,000 mg/L (PPM) KMC 8/17/2005 

6 CHLORIDE EPA 325.2 474 5 mg/L (PPM) KMC 8/16/2005 

6 CONDUCTIVITY SM2510-B 4,600 100 uS/cm KMC 8/16/2005 

ND = NOT DETECTED 
_OD = LIMIT OF DETECTION 
3MCL = FEDERAL NON-ENFORCEABLE LIMIT 
VI'' MAXIMUM CONTAMINANT LEVEL 
i. TANDARD pH UNITS REPORTED AT 25 C 
3ISb = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER Page 3 of 5 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER E DRINKING WATER ACT 



^.OMPANY: 

NAME; 
PROJECTNO: 
WSSN: 
WELL PERMIT: 
TAX ID; 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 
I. 1. • • • 

CHERRY BLOSSOM, L.L.C. 

0206157E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

vmw.sosanaiytical.com 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

053614 

LEN MANKOWSKI/ISE 

8/11/2005 

WATER 

8/11/2005 
4:15 PM 

INORGANICS 
Drinking Water 

No: Analysis Concentration LOD Units Analyst ComDieted ReoLimitfl 
6 NITROGEN, AMMONIA - EPA 350.1 1.75 0.25 mg/L(PPM) KMC 8/16/2005 

6 NITROGEN, NITRATE - EPA 353.2 ND 0.25 rag/L(PPM) KMC 8/15/2005 

6 NITROGEN, NITRITE - EPA 353.2 0.238 0.015 mg/L(PPM) KMC 8/15/2005 

6 PHOSPHORUS-TOTAL EPA 365.4M 2.83 0.50 mg/L(PPM) KMC 8/18/2005 

6 SODIUM - EPA 273.1 440 50 mg/L (PPM) KJ 8/16/2005 

6 SULFATE SM4500 S04 150 10 mg/L (PPM) KMC 8/15/2005 

"•LE ID: PITTING DRAIN 
JD 5-DAY EPA 405.1 >25,000 25,000 mg/L (PPM) KMC 8/17/2005 

7 CHEMICAL OXYGEN DEMAND SM5220D 20,000 5,000 mg/L (PPM) KMC 8/17/2005 

7 CHLORIDE EPA 325.2 2,600 30 mg/L (PPM) KMC 8/16/2005 

7 CONDUCTIVITY SM2510-B 28,300 1,000 uS/cm KMC 8/16/2005 

7 NITROGEN, AMMONIA - EPA 350.1 36.4 1.50 mg/L (PPM) KMC 8/16/2005 

7 NITROGEN, NITRATE - EPA 353.2 0.35 0.25 mg/L (PPM) KMC 8/15/2005 

7 NITROGEN, NITRITE - EPA 353.2 0.095 0.015 mg/L (PPM) KMC 8/15/2005 

7 PHOSPHORUS-TOTAL EPA 365.4M 43.1 1.0 mg/L (PPM) KMC 8/18/2005 

7 SODIUM-EPA 273.1 1,150 100 mg/L (PPM) KJ 8/16/2005 

7 SULFATE SM4500 S04 68 10 mgfL (PPM) KMC 8/15/2005 

SAMPLE ID: SUGARING 

8 BOD 5-DAY EPA 405.1 >150,000 150,000 mg/L (PPM) KMC 8/17/2005 

8 CHEMICAL OXYGEN DEMAND SM5220D 187,500 12,500 mg/L (PPM) KMC 8/17/2005 

8 CHLORIDE EPA 325.2 1,700 25 mg/L (PPM) KMC 8/16/2005 

8 CONDUCTIVITY SM25I0-B 11,000 100 uS/cm KMC 8/16/2005 

ND = NOT DETECTED 
.OD = LIMIT OF DETECTION 
3MCL = FEDERAL NON-ENFORCEABLE LIMIT 
*4^ MAXIMUM CONTAMINANT LEVEL 
$. fANDARDpH UNITS REPORTED AT 25 C 
DISo = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER WJ6 2 3 Page 4 of 5 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
• • 

wOMPANY: 

NAME; 
PROJECT NO; 
WSSN; 
WELL PERMIT: 
TAX ID; 
LOCATION; 

COUNTY; 
TWP; 

CHERRY BLOSSOM. L.L.C. 

0206157E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Mi 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanaiytical.com 

SOS PROJECT NO: 

SAMPLED BY; 

DATE SAMPLED; 
TIME SAMPLED; 

SAMPLE MATRIX; 

DATE RECEIVED: 
TIME RECEIVED; 

053614 

LEN MANKOWSKI/ISE 

8/11/2005 

WATER 
8/11/2005 
4:15 PM 

INORGANICS 
Data DrinklnaJfitetgL 

No; Analysis Concentration LCD Units Analyst Comolated ReqMmlt(MCL) 
8 NITROGEN, AMMONIA - EPA 350.1 9.15 0.30 mg/L(PPM) KMC 8/16/2005 

8 NITROGEN, NIT RATE - EPA 353.2 ND 0.25 mg/L(PPM) KMC 8/15/2005 

8 NITROGEN, NITRITE - EPA 353.2 0.721 0.015 mgA.(PPM) KMC 8/15/2005 

8 PHOSPHORUS-TOTAL EPA 365.4M 25.6 1.0 mg/L(PPM) KMC 8/18/2005 

8 SODIUM - EPA 273.1 318 100 mg/L(PPM) KJ 8/16/2005 

8 SULFATE SM4500 S04 549 60 mg/L(PPM) KMC 8/15/2005 

LE ID; WASH TANK-NORMAL 
i )D5-DAy EPA 405.1 >25,000 25,000 mgT (PPM) KMC 8/17/2005 

9 CHEMICAL OXYGEN DEMAND SM5220D 10,000 5,000 nig/L(PPM) KMC 8/17/2005 

9 CHLORIDE EPA 325.2 1,100 15 mg/L (PPM) KMC 8/16/2005 

9 CONDUCTIVITY SM25I0-B 9,300 100 uS/cm KMC 8/16/2005 

9 NITROGEN, AMMONIA - EPA 350.1 16.0 0.50 mg/L (PPM) KMC 8/16/2005 

9 NITROGEN, NITRATE - EPA 353.2 0.34 0.25 mg/L (PPM) KMC 8/15/2005 

9 NITROGEN, NITRITE - EPA 353.2 0.030 0.015 mg/L (PPM) KMC 8/15/2005 

9 PHOSPHORUS-TOTAL EPA 365.4M 17.4 1.0 mg/L (PPM) KMC 8/18/2005 

9 SODIUM - EPA 273.1 419 100 mg/L (PPM) KJ 8/16/2005 

9 SULFATE SM4500S04 400 30 mg/L (PPM) KMC 8/15/2005 

SAMPLE ID; MAINT WELL (PW-I) 

10 COLIFORM SM 9223-B2a MPN 6 Colonies/100 mL WS 8/12/2005 

10 E.COLI SM9223-BMPN 0 Colonies/100 ml 1,WS 8/12/2005 

MD = NOT DETECTED 
.OD = LIMIT OF DETECTION 
5MCL = FEDERAL NON-ENFORCEABLE LIMIT 
;ir MAXIMUM CONTAMINANT LEVEL 

ANDARD pH UNITS REPORTED AT 25 C 
)lSi> = DISSOLVED 

APPROVED BY: 
SHANNA SHEA 
LAB MANAGER Page 5 of 5 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 

2 3 



ANALYTICAL 
CUSTODY TIU^NSFER RECORD 

Note: This Is a four part form, please print using 
pen, pressing firmly - no dittos. Thank you. 

4125 Cedar Run Rd, Suite B 
Traverse Cit/. Ml 49684 

(231) 946-6767 • FAX (23!) 946-874! 
WSSN/PiojeclNo. Site Address Owner/Compoiiy Nooee 

AHAUrSIS 
SKMW.BH 

Nome of Sanq>ler Company 
•e^CoD ArymoQ. K 

P^-T 

Sample Ibint 
Odentification} 

Sonqple 
Date 

Sample 
Type 

no. 1 

Sample 
Size 

n womanien 
Rush 

Sample 

•n , I _ ... 
Other Anatysis 
Requiied? 

P,H- ))4 aSC'r-.L X X X X 

Pif HI ^8-M-<55 (Jciter- 2 % y. V y po'-'^ d^fr 

PI IC>2 8'(f-o5 UJiA i« f 
IL- , 

i^L. 
ax ias»4. X X X X X 

-TfiS' ,TS3, 

gri.. PI ca7 •2.50r^L- , 
^/2Aa. X X X X X TOS.^S*^ 

3f»re <g-H-05 \^<yU/ a X X \ X 

r- 1 . 
/0'Z0.o0 8- IhO^ lOb^Ur 

1 L-
a.90y-X-
12,5 •v.L 

> X 

^'D-OS 7 X X X V y 

<r 9-II-C5 InJahf 3 X -X X y X 
. Q ' ' 

lariL ' |^OVv>-*\^ 8 //-3S i4d-<y Jl-
3 X y y > y 

/O^ooo^ •• 
MISC. DiFORMSnON 

QUOTE# .SogvO TEMPERATURE RECEIVED 
n^ICETO: 

FO SOK (y^lO ^ 

K-s e G ̂  <-1 ^ ^ ^ 
' E-mall:_ 

U any aamplea are rush pleaae indicate above. RUSH DUE DATE: 

RESUETS TO: Oncfaide Fax # and Phone #) 

^53- -70^/ I P/^ 

Relinquished byy^ Date 

'f/iih5 
llnie 

i^-Lo 
Received By Date Time 

^ / r a / - -

/• 
WCEIVBD J 

{\ J / 
\1S2 3 M 

( 1^:^.. ̂  ̂ 1 i/oS 



ANALYTICAL 
4125 Cedar Run Rd., Suite B 

Traverse City, Ml 49684 
Phone 231-946^767 

Fax 231-946-8741 
www.sosanalytical.com 

oOMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

CHERRY BLOSSOM, LLC. 

02 061 57E 

10190 MUNRORD 

WILLIAMSBURG 
Ml 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

053636 -1 
LEN MANKOWSKI/ISE 

8/12/2005 
12:05 PM 
WASH-BJl 

8/12/2005 

GRAB/WATER 

INORGANICS 

Analysis Units 
Date 

Analyst CcMnDleted 

BOD 5-DAY EPA 405.1 >3,800 3.800 mg/L (PPM) KMC 8/17/2005 

CALCIUM EPA215.1FLAA 1,230 50.0 rag/L(PPM) KJ 8/17/2005 

CHEMICAL OXYGEN DEMAND SM5220D 35,000 2,500 mg/L (PPM) KMC 8/17/2005 

CHLORIDE EPA 325.2 2,500 30 mg/L (PPM) KMC 8/16/2005 

CONDUCnVITY SM2510-B 45,900 1,000 uS/cm KMC 8/16/2005 

NITROGEN, AMMONIA - EPA 350.1 100 3 mg/L (PPM) KMC 8/16/2005 

XiEN, NITRATE - EPA 353.2 2.09 0.25 mg/L (PPM) KMC 8/15/2005 

NITROGEN, NITRITE - EPA 353.2 1.070 0.015 mg/L (PPM) KMC 8/15/2005 

PHOSPHORUS-TOTAL EPA 365.4M 46.8 1.0 mg/L (PPM) KMC 8/18/2005 

SODIUM^ EPA 273.1 5,200 250 mg/L (PPM) KJ 8/16/2005 

SULFATE SM4500S04 644 30 mg/L (PPM) KMC 8/15/2005 

Drinking Watar 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL «= MAXIMUM CONTAMINANT LEVEL 
6.U. = STANDARD pH UNITS REPORTED AT 26 C 
D DISSOLVED Page 1 of 1 

APPROVED BY: 
SHANNA SHEA 
LAB MANAGER 

RECEIVED AU6 2 3 21116 
SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



• • 
ANALYTICAL 
^ mm mm •• • 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

v^oMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

CHERRY BLOSSOM, L.L.C. 

02 061 57E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

053636 - 2 
LEN MANKOWSKl/lSE 

8/12/2005 
12:05 PM 
WASH-BJ2 

8/12/2005 

GRAB/WATER 

INORGANICS 

Analvaia Concentration LOD Units 
Date 

Analyat Completed 

BOD 5-DAY EPA 405.1 >3,800 3,800 mg/L (PPM) KMC 8/17/2005 

CALCIUM EPA 215.1 FLAA 2,080 100 tag/L (PPM) KJ 8/17/2005 

CHEMICAL OXYGEN DEMAND SM5220D 10,000 2,500 mg/L (PPM) KMC 8/17/2005 

CHLORIDE EPA 325.2 4,400 50 mg/L (PPM) KMC 8/16/2005 

CONDUCTIVITY SM2510-B 32,700 1,000 uS/cm KMC 8/16/2005 

NITROGEN, AMMONIA - EPA 350.1 21.2 0.75 mgA. (PPM) KMC 8/16/2005 

1 XIEN, NITRATE - EPA 353.2 ND 0.25 mg/L (PPM) KMC 8/15/2005 

NITROGEN, NITRITE - EPA 353.2 ND 0.015 mg/L (PPM) KMC 8/15/2005 

PHOSPHORUS-TOTAL EPA 365.4M 7.68 0.50 mg/L (PPM) KMC 8/18/2005 

SODIUM-EPA273.1 830 100 mg/L (PPM) KJ 8/16/2005 

SULFATE SM4500S04 68 30 mg/L (PPM) KMC 8/15/2005 

Drinking Water 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
D DISSOLVED Page 1 of 1 

APPROVED BY; 
SHANNA SHEA 
LAB MANAGER 

RECEIVED AU6 2 3 2Be 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



CUSTODY TRANSFER RECORD 

ANALYTICAL 
Note: This is a four part form, piease print using 

pen, pressing firmly - no dittos. Thank you. 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

(231) 946-6767 • FAX (231) 946-8741 
WSSN/I>roject No. 

PC,/ 

Site Address 

SAMPLER 

n/ff 

Owner/Company Nome 

Nome of Sampler Company 

J K' 

oc StiP/c 
KM h/ 

~A«w»mu A/, TlPhoS 
"A/«^,i CIA j.C/ 

Sample Point 
Odenlification) 

Sample 
Date 

Sample 
Type 

no. 1 

Sample 
Size 

ov vKPiRcman 

Rush 
Sample 

'n 1 

Other AnalysiB 
Required? 

UiasK- 6Ti 8-/Z-0S Cfvtab 
) t-
-51- - X V X K X 

^ jbD<r>« 

ujask- 6cri U)c*f-fv 
^rwb ll^TSOr^ X X X y y 

-

MISC. INFORMATltnt 

QUOTE #_SO^O 
/ 

TEMPERATURE RECEIVED. 
mVOICETO: . , ^ RESULTS TO: (InclndeEDK#eaid Phone#) 

To 4S20 ^ ^ o ^33. 
"iz'AVCr'Sc CE-mn<i; i io|ct gjCi.^aeL-r^^ • 

If any samples are rush please indicate above. RUSH DUE DATE: 

DELIVERED BT: 
Date 

8-/>05 
Time 

li.- a-^ 
Received By Date Time 

9MKJ ThubjC ̂  



ANALYTICAL 
e @ HECEWEO SEP 1 9 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-874! 

www.sosanalytical.com 

^OMPANY. 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z.K,D,B,T, & Q 

WILLIAMSBURG RECEIVING 
02399084-03E 

MUNROEST 

Ml 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

021785 -1 
TOM EGANASE 

6/5/02 
5:15 PM 
SEPARATOR BRINE-FILTERED 

6/5/02 

WATER 

INORGANICS/WET CHEMISTRY/METALS 

Anaiysls Coneentratlop 1^ Ufiits Analyst ComDieted 
BODS-DAY EPA405.1 48,800 20,000 m^(PPM) KMC 6/12/02 

CALCIUM EPA 215.1 FLAA 3,070 10 tn^CPPM) VLK 6/21/02 

CHLORIDE EPA 325.2 6,000, 100 ing/L(PPM) KMC 6/11/02 

COD EPA 410.1 61,900 5 nig/L(PPM) TS 6/14/02 

CONDUCTIVITY SM2510-B 15,100 10 uS/cm KMC 6/6/02 

CYANIDE-TOTAL EPA 335.3 ND 0.005 mg/L(PPM) KMC 6/13/02 

^aOESIUM EPA 242.1 FLAA 48A 1.0 iiig/L{PPM) VLK 6/21/02 

. ..iROQEN, AMMONIA - EPA 350.1 74.3 1.5 mgLLPPM) KMC 6/11/02 

NIFROQEN, KJELDAHL EPA 351.3 542 1 nig/L(PPM) MJG 6/13/02 

NITROGEN, NITRATE - EPA 353.2 ND 0.5 ing/L(PPM) KMC 6/7/02 

NITROGEN, NITRITE - EPA 353.2 0.112 0.010 iiig/L(PPM) KMC 6/7/02 

pH EPA 150.1 3.5 +/- 0.1 s.u. KJ 6/6/02 

PHOSPHORUS-TOTAL EPA365.4M 95.9 10 ii^/L(PPM) KMC 6/7/02 

SODIUM-EPA 273.1 1,490 400 iiig/L(PPM) VLK 6/20/02 

SULFATE SM4500 S04-F 573 40 ing/L(PPM) KMC 6/6/02 

SULFIDE EPA9030A ND 1 iug/L(PPM) TS 6/12/02 

TOC EPA 415.2 21,850 1 ing/L(PPM) TS 6/14/02 

Dsis. Drinklno Water 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
f^"5S = DISSOLVED Page 1 of 1 

APPROVED BY: 
SHANNAi ISHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



• • • 
ANALYTICAL 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

OMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z,K,D,B,T, & Q 

WILLIAMSBIIRG RECEIVING 
02399084-03E 

MUNROEST 

MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

021785 - 1 
TOM EGAN/ISE 

6/5/02 
5:15 PM 
SEPARATOR BRINE-FILTERED 

6/5/02 

WATER 

METALS 

Si!*. DIdestlon DrinMna Water 
ApalVSls ConeentFatlon LOD Ufifts Analyst Completed Mpthod Reg UmWMGL) 

ARSENIC EPA 7060A CFAA ND 0.001 nig/L(PPM) KDK 6/12/02 EPA3020A 

BARIUM EPA 7080 FLAA 0.65 0.1 ing/L(PPM) VLK 6/10/02 EPA3010A 

CADMIUM EPA 7131 CffAA ND 0.0002 mg/LCPPM) VLK 6/11/02 EPA302QA 

CHROMIUM EPA 7191 GFAA 0.017 0.005 mgr. (PPM) VLK 6/25/02 S>A3020A 

I£AD EPA 7421 OTAA ND 0.003 iii»'L(PPM) VLK 6/6/02 EPA3020A 

TCURY EPA 7470 WATER CV ND 0.001 mg/LCPPM) KDK 6/13/02 7470 

^.j^ENIUM EPA 7740 GFAA ND 0.001 tK®/L(PPM) KEK 6/12/02 EPA3020A 

SE.VER EPA 7761 GFAA ND 0.01 mg/L(PPM) KDK 6/13/02 EPA3020A 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
FLAA = FLAME ATOMIC ABSORPTION 
GFAA = GRAPHITE FURNACE ATOMIC ABSORPTION 
CV = COLD VAPOR AA ANALYSIS 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
p—^ = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



.OMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP; 

• • 
ANALYTICAL 

«i •• • • • 

Z,K,D,B.T, & Q 

WILLIAMSBURG RECEIVING 
02399084-03E 

MUNROEST 

MI 

4I2S Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.$osanalytlcal.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

021785 -2 
TOM EGAN/ISE 

6/5/02 
5:15 PM 
SEPARATOR BRINE-
UNFILTERED 

6/5/02 

WATER 

INORGANICSAVET CHEMISTRY 

Analysis Concentration 

BOD 5-DAY EPA 405.1-SEEE«D 51,400 

BOD 5-DAY EPA 405.1-UNSEHIED 48,200 

RESIDUE, NON-FILTERABlJE(TSSySM254<H3 110 

LOQ ynj& 

20,000 iqgO.(PPM) 

20,000 mg/LCPPM) 

1 mg/L(PPM) 

PTtnKjoflWa»Mr 
Assm Comptotad ReflUmUfMCL) 

KMC 

KMC 

KMC 

6/12/02 

6/12/02 

6/7/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Paget Of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



MICHIGAN LABORATORY 
.pops, . . «MMM 459 HUGHES DRIVE 

RECEIVED AUG 3 1 20QZ TRAVERSE CITY, MICHIGAN 49686 
Vkw rwv V PHONE (231) 947-5777 

FAX (231) 947-7455 

LABORATORY REPORT 

SPL WORKORDER NUMBER(s): 02-08-535 

Prepared for: INLAND SEAS ENGINEERING 

Sampled By: INLAND SEAS ENQINEERINQ 

SHe: WILUAMSBURQ, Ml 

Projeot: WILUAMSBURQ REC & STORAQE 

Approved by: 

AUG 3 0 2002 
Date: 

S. L Qrenda, Laboratory Manager 

Gary R. Byar, Project Manager 

The results relate only to the samples tested. 
All results are reported on an as fs (wet) bas/s, except where otherwise Indicated. 

This report may not be reproduced, except In full, without written permission from SPL 

SPL - Texaa SPL - Loufs/ana SPL - MlcNgan 

SBSO Irterehengo Drfre BOO Amtassiador Cattery Parkway 4Se Hughes Drfve 

Houston, TX 770S4 Scott, LA 70583 rnwerse City, Ml 4B0M 

'>0800801 f337J237-4775 (231)047-6777 



Certlflqate o£ Analysis No. 

INLAND SEAS ENGINEERING 
1755 Barlow 
Traverse City, MI 49686 
ATTN: Tom Egan 

MICHIGAN LABORATORY 
459 HUGHES DRIVE 

TRAVERSE CITY, MICHIGAN 49686 
PHONE (231) 947-5777 

Ml-0208535-02 FAX (231) 947-7455 

DATE: 08/30/2002 

PROJECT: WILLIAMSBURG REG & STORAGE 
SITE: WILLIAMSBURG, MI 
SAMPLED BY: INLAND SEAS ENGINEERING 
SAMPLE ID: WRS-POND SAMPLE (P) 

PROJECT NO: 02-399-084-08E 
MATRIX: WATER 

DATE SAMPLED: 08/29/2002 10:20:00 
DATE RECEIVED: 08/29/2002 

ANALYTICAL DATA 
PARAMETER 

Silver, Total 
Method 602OA *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Arsenic, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Barium, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Cadmium, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Chromium, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Copper, Total 
Method 602OA *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

RESULTS 

ND 

DETECTION 
LIMIT 

0.0005 

0.003 0.001 

0.037 0.001 

ND 0.0005 

0.022 0.001 

0.163 0.005 

UNITS 

tng/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ND - Not detected. 

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed. 
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed in accordance with EPA 
guidelines for quality assurance. Soil results reported in dry weight. 



Certificate of Analysis No. 

INLAND SEAS ENGINEERING 
1755 Barlow 
Traverse City, MI 49686 
ATTN: Tom Egan 

MICHIGAN LABORATORY 
469 HUGHES DRIVE 

TRAVERSE CITY, MICHIGAN 49686 
PHONE 1231) 947-57T7 

Ml-02 0853 5-02 FAX (23i) 947-7455 

DATE: 08/30/2002 

PROJECT: WILLIAMSBURG REG & STORAGE 
SITE: WILLIAMSBURG, MI 
SAMPLED BY: INLAND SEAS ENGINEERING 
SAMPLE ID: WRS-POND SAMPLE (P) 

PROJECT NO: 02-389-084-08E 
MATRIX: WATER 

DATE SAMPLED: 08/29/200210:20:00 
DATE RECEIVED: 08/29/2002 

PARAMETER 

Mercury, Total 
Method 7470 A*** 
Analyzed by: MD 

Date: 08/29/2002 

Acid Digestion-Aqueous ICP 
Method 302OA *** 
Analyzed by: JAS 

Date: 08/29/2002 

Lead, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Selenium, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:34:00 

Zinc, Total 
Method 6020A *** 
Analyzed by: JAS 

Date: 08/29/2002 18:24:00 

ANALYTICAL DATA 
DETECTION 
LIMIT 

0.0004 

RESULTS 

ND 

08/29/2002 

0.008 0.001 

UNITS 

mg/L 

0.003 0.001 

0.672 0.10 

mg/L 

mg/L 

mg/L 

ND - Not detected. 

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA 
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed. 
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed. 

QUALITY ASSURANCE: These analyses are performed in accordance with EPA 
guidelines for quality assurance. Soil results reported in dry weight. 



APPENDIX G 

ISE Hydrogeologic Study Report Supplement 



FILE COPY 

INLfiN 
ENGIN 

\1A Next Day UPS 
Permits and Technical Support Unit 
Groundwater Section-Water Division 
Michigan Department of Environmental Quality (MDEQ) 
Constitution Hall 
P. 0. Box 30473 
Lansing, MI 48909-7973 

Re: Hydrogeologic Study Report Supplement-
Response to June 24,2004 HS Report Review 
Williamsburg Receiving and Storage 
Groundwater Discharge Permit # M 0086 
ISE Project #02633061-22E 

RO. Box 6820, Traverse Clty< MI 49696 
1765 Barlow Street, Traverse City, Ml 49686 
Phone (231)933-4041 
Fax (231) 933-4393 

September 12, 2004 

Dear Mr. Thompson: 

In response to your June 24,2004 letter, please find enclosed the following figures: 

1. Groundwater Elevation Contour Map 
2. Clay Surface Structure Contour Map 
3. Clay Thickness Isopach Map 

With respect to the first Map, this rendering excludes the use of groundwater elevations from 
MW-302 as you recommended. Also excluded is the elevation from MW-102, for the same 
reasons you cited in your letter. At the MW-102 area, I understand from the owner that seeps 
have historically been observed at the surface near the southeast comer of the parking lot near 
the toe of the slope. The anomalously high groundwater elevation in this area suggests an 
artesian condition affects the groundwater elevation observed at MW-102. Future plots will 
endeavor to further evaluate this situation. 

With respect to the latter two (2) figures, 1 attempted to include some additional information 
regarding the local clay horizon from past hydrogeologic investigations at this facility. This is 
due to the limited number of penetrations of the clay horizon during our study. 



Mr. Douglas Thompsoa 
September 12, 2004 
Page 2 of2 

We will include the additional analytical parameters and MW-302 in quarterly sampling at this 
site, pursuant to your request. Please call me if you have any questions or comments. 

Respectfully submitted, 
INLfIND SEflS ENGINEERING, INC. 

Andrew Smits, P.E. 
Environmental Engineering 
Department Manager 

cc: Mr. Christopher Hubbell 
Mr. Joseph E. Quandt 
Mr. Edgar Roy III 
Mr. Michael Stifler, PE MDEQAVD- Cadillac 

\\ise-cxchange^pubIicNise-srv\clienU\0263306l-williamsbiirg receiving and storage\ieparting\consenlordeiMurepoitsuppleinen(_06-24.04rev{ewresponae.doc 

INLfIND SERS ENGINEERING, INC. 



Exemption 9 applies to pages 213-215







APPENDIX H 

Water Supply Well Testing 

r 



Exemption 9



I 

•1 
SOS ANALYTICAL 
• • « 

4125 Cedar Run Rd, Suite B> 
'KweraeClM Ml 47684! 

Ph0M23l-946-6767l 
FB)t 231-746-87411 

, wwMMosanalirtieaUoni 

Facsimile Transmittal 

lo! 

Enze? 

B£: 

££: 

/^c,kL 

Fax; 

O Urg^ 
• For Review 
• Please Comniegat 
• Please R^ly 
• Please Reoyxde 

Commeatg; 

f 

-4?// • 

lyii 

^7^/U A^/fr-At ydrs^jhc^ / l£ris^. 

-us ANALYTICAL INC IraRTIFIED FOR COMPLIANCE MONITOFUNG UNDER THE SAFE DRINKING WATER ACT 



APPENDIX I — 

Proposed Schedule of RIWP Activities 



MDEQ 
Approval 

APPENDIX I 
PROPOSED RIWP SCHEDULE 

WILLIAMSBURG RECEIVING & STORAGE 
WILLIAMSBURG, MICHIGAN 

ISE Project #02061-59E 

DAYS ELAPSED 
Work Plan Element S 1 12 1 18 1 24 30 16 1 42 1 48 1 M Ml 66 72 1 78 1 84 1 90 »S 102 too 1 114 120 126 132 1 138 144 150 I«6 1 lh2 Ihh 1-1 1 lift 

Pond Draw Down 
Water Well Sampling 
Monitor Well (NW - Final) 

— ? > 
— ? > 

'<= =<==<= 
(1/ necessary) 

=>? 

« ! 

=> ? 

Preparation > 

Geophysical Investigation 
Soil Borings/Sampling 
MonitorWells (initial install) 
Survey 
Potentiometrics and Sampling 

<= 
<= 

< ^ <-i 

•-> 
\-> 
<= = < <— <= 

Follow Up: 

- Seasonal Variation 

- Broadened Coverage 
- < < : -> 

Storm Water Sampling 
Soil Borings/Sampling 
MonitorWells (initial install) 
Survey 
Potentiometrics/GW Sampling 

Phase II 

<= 
<= 

<== ? 7 ? 7 => 

<= = <= 

Preparation 
Soil Borings/Sampling 
MonitorWells (final installs) 
Geophysical Investigation 
Survey 

Potentiometrics/GW Sampling 
GW Sampling Supplements 
Pond Area Excavations? 

REPORTING 

l4C\€ll+. I^VPllI 

= 7 7 7 7 
= 7 7 7 ? 
= 7 7 7 7 

<= 
<= 
<= 

Remaining Level I 

POND? 
7 > <= => 

= 77 => 
977 —> 

< -> 
> <= = <= 

<= = <= 

1 + 

Verification? 

= <= => 

> 

Preparation 
Soil Borings/Sampling 
MonitorWells (final installs) 
Geophysical Investigation 
Survey 

Potentiometrics/GW Sampling 
GW Sampling Supplements 
Pond Area Excavations? 

REPORTING 

—— — — 1 > 

<= 
<= 
<= 

l4C\€ll+. I^VPllI 

= 7 7 7 7 
= 7 7 7 ? 
= 7 7 7 7 

<= 
<= 
<= 

? => <= 

—> 

= <==<= =: 

Remaining Level I 

POND? 
7 > <= => 

= 77 => 
977 —> 

< -> 
> <= = <= 

<= = <= 

1 + 

Verification? 

= <= => 

> 

Quarterly Reports 
Site Conceptual Model 
RI Report and Action Plan 

= == = = =; > <^=e= = 

=== = = 
; 

:::::::::xX;X:::X:X:X:X:X::::^ 

> 
= > 

NOTE: Due to the possible complexities related to pond draw down, complete envlronemental assessment of this feature may not he completed at the time the RI Report Is submitted 
Phase n activities are provisionally scheduled and timing and extent will be modified as Phase I results are assembled and the SCM Is updated. 

INUIND SEflS ENHINEERINQ, INC. wtca—mssaai-imi-i*,, -I lu-.. 
Page 1 of 1 



APPENDIX J 

Porid Area Analytical Results 



ANALYTICAL 
4125 Cedar Run Rd., Suite B 

Traverse City, Ml 49684 
Phone 231-946-6767 

Fax 231-946-8741 
vrww.sosanalytical.com 

-OMPANY; 

NAME; 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
7WP: 

CHERRY BLOSSOM, LL.C. 

02 061 58E 

10190 MUNRO RD 

WILLIAMSBURG 
Ml 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

053635 

SY PAULIK/DEQ&BRIAN 
SMITH/CHERRY BLOSSOM 

8/10/05 
12:10PM 

GRAB/WATER 

8/12/05 
12:05 PM 

INORGANICS 

No: Analysis 
SAMPLE ID: STORM WATER 
1 BOD 5-DAY EPA 405.1 

I CHLORIDE EPA 325.2 

I SODIUM-EPA 273.1 

Congen^fion j-QD Units 
Datg. Drinking Water 

Analyst Completed Reg LimltlMCLl 

>2,500 

183 

133 

2,500 mg/L(PPM) 

10 mg/L (PPM) 

50 mg/L (PPM) 

KMC 8/17/05 

KMC 8/16/05 

KJ 8/16/05 

SAMPLE ID: IRRIGATION PIPE 
2 BOD 5-DAY EPA 405.1 >2,500 2,500 mg/L (PPM) KMC 8/17/05 

'"^MPLE ID: WRS-01 (CHECK VALVE) 
30D5-DAV EPA 405.1 

3 CHLORIDE EPA 325.2 

3 SODIUM-EPA 273.1 

>2,500 

2,100 

764 

2,500 mg/L (PPM) KMC 8/17/05 

15 mg/L (PPM) KMC 8/16/05 

100 mg/L (PPM) KJ 8/16/05 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

= DISSOLVED 

APPROVED BY; 

Page 1 of 1 
VI ••• I m — 

SHANNA SHEA 
LAB MANAGER 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
«.« «>M<» • 9 9 

/ 

WSSN/ProjectNo. j06> 

/V-PSS6H1 

CUSTODY TRANSFER RECORD 
Note: ITiis is a four part form, please print using 

pen. prcssingTirmly - no dittos. Thank you. 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

(23!) 946-6767 • FAX (231) 946-8741 
/ 5g<S-

ILL 
Site Address 

SAMPLER 
Nome of Sampler 

s 
Company 

M , 
\ 

Sample Point 
(Identiiication) 

Sample 
Date 

.Sample 
Type 

no. 1 

Sample 
Size 

oi.womaineri 

~ Rush 
Sample / 

"•V 
1— 

Other A^e^ysis 
Requii^?/ 

- i I't fit Q z v/ / v/ 

> CnicjAi^OAj flfi^D 'i-io-os Iv U (. 

1 N/ v/ 
1 
V. •T •••j 1^/ 

: . /t? 

'Jm] frUfll/Alft\ ill 4^ ? l/ •' • • 

1 

/ 

f 

MISC. INFORMATION 

QUOTE # TEMPERATURE RECEIVED 
INVOICE TO; ^ , RESULTS TO: (Include Fax # and Phone #) 

% 3QK 632^ J ^ ^^3. Cfocy/ 
C/'/'y 1 E-mdl; . C.t3 

If ony samples are rush please indicate above. RUSH DUE DATE: 

DELIVERED BT: , C Dti^r/.Ti-U ON TC 
Rellnqulshe^by .,4 Date Time 

fV 
Received Bv I' 

/ &0 fV}r\nL:>A 
Dcite 

%'IL-O'i 
Time 

It) AM 
/• /7:0^rh 

' ? > fMMW 
^l£lUUVLIL> Uw /UmilQ; RecervedV^^I^^^^^^ 



APPENDIX K 

NPDES Outfall Pipe Results 



SOSD analytical 
31 Sa LAFRANIER ROAD • TRAVERSE CITY, MICHIGAN ASSaS • [331) 948-8737 • FAX [331) 948-8741 

MPANY: 

NAME: 
PROJECT NO; 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG RECEIVING & STORAGE 

PERMIT# MK)044741 

10190 MUKRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

001867-1 
PENNY HUBBELLAVR&S 

07/17/00 
1:17 PM 
OUTFALL CiOl TO TOBACCO 
CREEK 
07/17/00 
1:15 PM 
WASTEWATER 

WET CHEJVnSTRY 

AnatiHiS 
BOD 5-DAY EPA 405.1 
pH EPA 150.1 

RESIDUE, NON-FILTERABLE(TSS)/SM2540D 

gonpentiraVo" kSB Mtite 
41 4 mg/L(PPM) 
7.2 +/-0.1 S.U. 

10 1 mg«.(PPM) 

Sate DflpKlnqW^tPr 
AnalltSS Comp'e^an Reo UmltlMCU 

OMI 07/24/00 

SS 07/17/00 

ES 07/18/00 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: 

KIRKL CHASE 
CHEMIST / VICE PRESIDENT 

Page 1 of 1 

SOS ANALYTICAU, INC. IS CERTIFIED FOR CCMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



SOS analyt;ical 
31 as LAFRANIER ROAD • TRAVERSE CITY. MICHIGAN 49686 • £231) 946-6767 • FAX (631] 946-6741 

MPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILUAMSBURG RECEIVING & STORAGE 

PERMIT# MI0044741 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

001903-1 
WR&S 

07/19/00 
1130AM 
OUTFALL 001 TO TOBACCO 
CREEK 
07/19/00 

WASTE WATER 

VVET CHEMISTRY 

Analysis 

BOD 5-DAY EPA 405.1 
RESIDUE, NON-FILTERABLE(TSS)/SM2540D 

C9pcentr?t|9n LSQ 
66 4 
2 1 

Dits. DrIpkInq Water 
yn|^ Analyst Cgipplgtyd Rpfl MpijffMCL) 

mg/L(PPM) OMI 07/26/00 

mg/L(PPM) ES 07/20/00 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY; .. l-J 
KIRK L CHASE 
CHEMIST / VICE PRESIDENT 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



analytical 
31 aa LAFRANIER ROAD • TRAVERSE CrTY, MICHIGAN AasaS • C231) 346-6767 • FAX [331] 948-6741 

IMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG RECEIVING & STORAGE 

PERMIT# MHX)44741 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

001990 -1 
PENNY HUBBELIVWR&S 

07/25/00 
3:35 PM 
OUTFALL 001 TO TOBACCO 
CREEK 
07/25/00 

GRABWASTE WATER 

WET CHEMISTRY 

Analysis 

BOD 5-DAY EPA 405.1 

pH EPA I50.I 

RESroUE, NON-FILTERABLE(TSS)/SM2540D 

Concentration 

30 7 

7.2 

7 

Date. Drinking Water 
liQits Analxsl Completed Reg UmltlMCLl 
mg/L{PPM) OMI 07/31/00 

+/-0.! S.U. SS 07/25/00 

I mg/L(PPM) SS/ES 07/26/00 

ID = NOT DETECTED 
OD - LIMIT OF DETECTION 
MCL = FEDERAL NON-ENFORCEABLE LIMIT 
iCL = MAXIMUM CONTAMINANT LEVEL 
u. = STANDARD pH UNITS REPORTED AT 25 C 
ISS = DISSOLVED 

APPROVED BY: 

KIRK L CHASE 
CHEMIST / VICE PRESIDENT 

Page 1 Of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



SOS analytical 
31 as LAFRANIER ROAD • TRAVERSE CITY. MICHIGAN 49088 • (231) 846-6787 • FAX (231) 948-8741 

COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILUAMSBURG RECEIVING & STORAGE 

PERMITIil MI0044741 

10190 MUNRORD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

002024 -1 
PENNY HUBBELL/WR&S 

07/27/00 
3:53 PM 
OUTFALL 001 TO TOBACCO 
CREEK 
07/27/00 

WASTE WATER 

W-ET CHEMISTRY 

Anslxsla 
BOD 5-DAY EPA 405.1 

RESIDUE. NON-FILTERABLE(TSS)/SM2540D 

Concentfatlon 

29 4 
10 1 

Drinking yVa^r 
yoite Analyst pgq Migf^MCl,) 
mg/L(PPM) OMI 08/02/00 

nig/L(PPM) ES 07/31/00 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL » FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

'SS « DISSOLVED 

APPROVED BY 

KIRKL CHASE 
CHEMIST / VICE PRESIDENT 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



De@. 
LABORDER* O | — 01" O 0 
sOBMrntR ' 

•CHIGAN DEPT. OF ENVIRONMENTAL QUAL>^ 
ENVIRONMENTAL LABORATORY 

ANALYSIS REQUEST SHEET 

DIVISION 
DISTRICT 
OROFHCE 

MDEQ PROJECT 
MANAGER & PHONE 

MATRIX=WATER 
ACCEPT HT CODES? 

YPS/MQ 

rr 
LOCATION SAMPLED / SITE ID NUMBER 

QOLLECIEOBY PHONE 
Sin on 

OVERFLOW CONTRACT LAB (Requlrtd for ERD) to' 
**** SAFETY INFORMATION REQUIRED **** 

SEE BACK OF FORM 
LAB USE 

ONLY SAMPLE IDENTinCATION SAMPU COLLECTED 
DATE I TIME 

10' 

I^S'DO 

ADDITIONAL REPORT 

TO ATTENTION OF 

AT (ADDRESS) (If different than atxwe office) 

COMMENTS 

ORGANIC GENERAL CHEMISTRY 
VOA VOLATILES (624/S260) 

FuUUii 123456789 
BTeXMTBEonlr 123456789 

DO DinOiygoi 23456789 10 

ON PESTICIDES/PCBS 
(608/8081/8082) 

PesiicidaAPCBi 123456789 10 
Podciduonly 123456789 10 
PCBfonly r2 3456789 tO 

...... NPDES ONLY""" 
Se«3^DES0iily) 123456789 10 

BNA 

ON NOkO-Plm 
RoidiMSS 
Residu« TOS 

IToC i 

2 3 
2 3 

w 

5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 to 
5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 10 

CA Chlora|>hyn 123456789 to 

INORGANIC 
MA TaidMnli 123456789 10 
MAD l>lsi.inri4Faure4 123456789 10 
MD Dii»UbFUwtd 123456789 10 

Qundnodon Limit High Low 
MICHTENMETALS 123456789 10 
(Ai. Bi, Cd, Cr. Cu. Pb, Hg. Sc. Ag. Zn) 
P. Co U Mn I 2 3 4 5 6 7 8 9 10 
AI Ba Mo Ti V I 2 3 4 5 6 7 8 9 10 
BSr 123456789 10 
Ni-Nick.1 123456789 10 

BASE NEUTRAL ft ACIDS 
(625/8270) 

1234567 
1234567 
1234567 
1234567 

BNAs 
PNAlcnIy 
BNsonly 
ACIDionly 

SPECIAL REQUESTS 
Libtoiy Scareh (Qualitative) 

Voluiles 1 2 3 4 5 6 7 8 9 
Sonivoltlilei 123456789 

Other 
123456789 

8 9 10 
8 9 10 
8 9 10 
8 9 10 

CA COD 
TOC 
N03+N02.NH3 
KIEL N. Tot P 

3 4 
3 4 
3 4 
3 4 
3 4 

5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 10 
5 6 7 8 9 10 

Sb-Aiuimeey 
TI-Thalliimi 
Ca Mg Ni K 
Hwdneu 

GG Plwnolic* 

GP Ptmnolieao 

123456789 10 

I 2 3 4 5 6 7 8 9 10 

123456789 10 
123456789 10 
123456789 10 
1 2 3 4 5 6 7 8 9 10 

23456789 10 

T12 3 4 5 6 7 8 9 10 
lj2 3 4 5 6 7 8 9 10 

2 3 4 5 6 7 8 9 10 

GB Total CN 
Amenable CN 

123456789 10 
123456789 10 

OG OilAOrease 123456789 10 

1 • bo-nlE; 
TESTS RELEASED BY / AFFILIATION _ RECEIVED BY / AFFILIATION PAT^&tlME 

It sa lA It sa 
2) 

See Safety Section "Back of Fomi,* page 2 
Revised Januaiy, 2000 



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALIIY 
ENVIRONMENTAL LABORATORY (517) 335-9800 

6r-T O ' 
P.O. Box 30270 

Lansing, MI 48909 

leport To; Surface Water Quality Div. 
District #6 
8015 S. 131 Road, Route #1 
Cadillac, MI 49601 

Attn: CHANSYVONGPHASOUK 
Total: SI 62.90 

Lab Work Order# 0101027 
Work Site ID: WR&S-OOI 
Matrix: Water 
Received: 1/9/2001 Reported: 2/27/2001 
Client: SWQ_CADILLAC Number of Samples: I 

PTEST 
UNITS 

j Alkaiinity of Water 
I 
; Alkalinity - Bicarbonate 
I mg CaC03/L 
I Alkalinity - Carbonate 

mgCaC03/L 
Ammonia 

mgN/L 
Chloride in Water 

mg/L 

STATION 1 

179 

"T "179 

: COD 
i mg/L 

Conductivity of Water 
umho/cm 

' Nitrate + Nitrite 
mg N/L 

I Nitrite 

mg N/L 

! Nitrogen - KJeldahl 
mg N/L 

i brtho Phosphate 

I 
I Phosphorus - Total 

1 
Solids - Suspended 

i 
Solids - Total Dissolved 

I tn^ 
: Sulfate in Water 
: mg/L 

TOC 
mg/L 

K5 ! 
i 

4^8 

2070 

360 

7170 "" 

OlDL 

KOVHTDM" 

34 

.14 HT DM 

4.8 

A94NH 

7700 ' 
? 

385" 

2000 i 

RECEIVED 

MAR - 5 2001 

SURFACr WATFR QUALITY DIVISION 
CADILIAC ntSIRlCT OFFICF. 

Workcrder 0101027, Page I of 2 
Primed 2/27/01 2:07 PM 



«• lALi V^LAI-l I t 

J^•VIRO^WE^^^AL LABOILVTORY 
ANALYSIS REQUEST SHEET 

U\8 OROl <hi~r>^ "O^S 
gfSfe /k>c jssssj-iao™ 

MATRIX-WATER 
lACCtTTHT COOES? 
I 

^-/^oDva o/ 
LOCATION SAMPIJEO / SITE ^ 

ICJXUV^^ Skt-i 
INDEX PCA PROJECT PH 

OVERFLOW COIfT^CT LAB |S I for ERO) 

PHONE AJ 

&3h'T76'3'%d 
AOOmONAL REPORT 

TO ATTENTION OF 

AT (ADDRESS) 

SAFETY INFORMATION REQUIRED *•* 
SEE BACK OF FORM 

UVD USE 
ONLY 

I 

^'•mp 

to 

SAMPLE lOENTtFICATtON 

n>AZ.II / 

SAMPLE COLLECTED 
DATE TIME 

•/ T 

(If diJIerent man above oOice) 
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HYDROGEOLOGIC STUDY REPORT 
CONSENT ORDER NO. 31-07-02 

Williamsburg Receiving and Storage L.L.C. 
10190 MnnroRoad 

Whitewater Township 
Grand Traverse County, Michigan 

INTRODUCTION 

Background 
The Williamsburg Receiving and Storage, LLC (WRS) Plant site is located north of the 
intersection of Angel and Munro roads, in Whitewater Township, Grand Traverse County, 
Michigan. The site is shown relative to geographic and cultural features on Figure 1 of the 
document "Work Plan Hydrogeologic Study and Report" (HSWP) which is included as an 
Attachment to this Hydrogeologic Study Report (Report). 

The WRS Plant site had been the site of Gray and Company's Williamsburg Cherry 
Receiving (Brining) Station dating back (at least) to mid-1980's. Gray and Company applied 
for and received a Groundwater Discharge Permit (Permit # M-0086). Gray and Company's 
Permit Application considered that spent cherry brine would be diluted and then land applied 
by spray irrigation of land east of the current Plant location. 

It is understood that Gray and Company never discharged wastewater in accordance with their 
Permit, yet cherries were received and brined throughout their ownership and operation. 
Cherry brining was undertaken in PVC-lined, earthen pits situated in groups to the south and 
east-northeast of the current Plant site and in a group location north of the current 
maintenance building site, where a storm water retention basin is currently situated. The 
latter battery of pits was reportedly operated during Gray and. Company's 
ownership/operation, while the former two (2) pit areas were installed and operated by WRS 
for a period of three to five (3-5) years. 

Brine utilized in the processing of cherries during Gray and Company's operation was 
reportedly manufactured firom salt solids at an outdoor brine mixing station formerly located 
northeast of the existing Plant building. WRS never operated the outdoor | brine mixing 
station, though they dismantled the tanks and mixing equipment in 2002. The location of the 
former brine mixing area is shown on Figure 1 of Appendix A in this Report. Locations of 
Gray and Company's pits are shown relative to the Plant site in the appendices of the HSWP, 
specifically Figure 1, Appendix A of this Report, where labeling indicates "REMOVED 
SEPTEMBER, 2002". 

WRS applied for and was granted a Groundwater Discharge Permit (Permit# M-00836) 
pursuant to Part 31 of the Natural Resources and Environmental Protection Act (NREPA) 
being Act 451 of 1994. The Part 31 Permit Application considered that brined cherry 
stemming and pitting would generate wastewater that would be distributed to various tracts of 
land surrounding the Processing Plant (Plant) through spray irrigation. 
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Review of the Permit Application reveals that the preparer sought to permit a gross effluent 
discharge annual volume essentially equivalent to the Plant's annual throughput (no permitted 
capacity for increased Plant production). The effluent was to be applied in two (2) seasonal 
application areas (spring-summer and fall-winter) with differing methods of land application. 

The fall-winter discharge area included drip irrigation in an area occupied by cherry orchard, 
while the spring-summer discharge area was to be applied by spray irrigation in an area of 
fallow fields. WRS' Plant effluent was held pending discharge in an irrigation pond situated 
northeast of the Plant. 

The Permit Application preparer sought a waiver of the hydrogeologic study requirements 
under Part Si's Part 22 Rules. In doing so, the Permit Application preparer applied for 
permissible wastewater hydraulic loading rates equivalent to natural precipitation rates for this 
region of northern Michigan. 

WRS sought the assistance of Inland Seas Engineering, Inc. (ISE) in preparation of its 
Compliance Monitoring Reports (CMR), which are required quarterly reports under their 
Permit. In April of2002, ISE noted anomalously elevated concentrations of sodium, chloride 
and phosphorous in effluent analytical results for a sample acquired by WRS staff. These 
anomalous results are documented in the first quarter CMR for 2002, since WRS discharged 
wastewater from the irrigation pond during ei^t (8) separate irrigation events that quarter. 
The CMR was submitted as was the requisite Permit Limit Exceedance Evaluation Report 
required under R323.2227(1) and the Permit general conditions. 

The latter report included a plan for further evaluation of wastewater and its land application. 
This evaluation revealed that WRS had modified its plant production processes to include 
cherry finishing operations, beginning in January 2002. This resulted in generation of 
wastewater with characteristics similar to that which was applied during March of 2002. 
Further evaluation included acquisition of an effluent sample from the spray irrigation flow 
line as opposed to the pond sample acquired by WRS staff and verification of land application 
rates through flow measurement. ISE evaluation revealed that a very limited volume of effluent 
was applied to the land in excess of Permit limitations. No other discharges of wiastewater have 
occurred at the site since ISE's evaluation. 

Tens of thousands of gallons of irrigation pond wastewater was removed from the pond and 
trucked to the Reed City Wastewater Treatment Plant for treatment during the summer of 
2002. In addition, the BOD once manifest in pond wastewater has been treated to non-
detectable levels through aeration. Similarly, the dissolved solids content of pond wastewater 
has been diluted significantly through addition of precipitation over the past 15 months. 

Purpose 
A Hydrogeologic Study of the WRS operation areas was performed over a period of six 
months in 2003 pursuant to Consent Order (CO) No. 31-07-02 executed between the 
Michigan Department of Environmental Quality (MDEQ) and WRS in August of 2002. The 
purpose of the Hydrogeologic Study as stated within the CO was "...determine the impact of 
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brine pits and wastewater discharges on groundwater". These objectives were expounded 
upon through the Work Plan approval process, whereby the evaluation of the wastewater 
storage pond was also included as a requirement of conditional Work Plan approval. 

In addition to the primary objective stated above, the CO required the HSWP be designed to 
meet the requirements: 

>Meet the requirements of Rule; R 323.2221 of Part 22 Rules promulgated under Part 31 of the Natural 
Resources and Environmental Protection Act (NREPA), 

> Include a proposed groundwater monitoring plan meeting the requirements of Part 22 Rules, 
specifically R 23.2223(2) 

> Determine the nature and extent of contamination, If present. In the groundwater caused by the 
Facility's discharge and storage practices. 

> Include a plan for characterization of water discharged to the collection basin east of the brine pits 

The purpose of this Report is to present the findings fi"om execution of the HSWP and address 
the objectives specified in Section IV(c.) of the CO and secondary objectives incorporated 
under Rule R 323.2221 and the HSWP approval process. The HSWP document is included as 
an Attachment to this Report, since its content satisfied many of the requirements under R 
323.2221. The combination of this Report and its Work Plan will together meet the 
requirements of the CO. 

Rather than repeat particular information, the reader will be referred to a specific page and/or 
appendix in the HSWP for reference. Similarly, the methods of the HS will not be recited 
herein. Minor deviation fi-om the HSWP is noted below where applicable. Deviation 
generally consisted of installation of temporary piezometers to map the water table 
potentiometric surface where this surface was proximal to grade. This allowed up-gradient 
and down-gradient monitoring wells to be placed without costly trial and error. 

FINDINGS 

Regional Hvdroeeoloev 
Two (2) reports were used as references to describe the regional geology and hydrogeology of 
the area. Excerpts of'^Hydrology and Land Use in Grand Traverse County, Michigan, U.S. 
Geological Survey, Water Resources Investigations Report 90-4122" are provided in 
Appendix C of the Work Plan (Attachment 1). The second report is entitled 
"Hydrogeological Study of a Proposed Irrigation Field for Gray and \ Company at 
Williamsburg, Michigan" by Nordlund and Associates, Inc., September 1988| as well as a 
Supplement dated December 8, 1989 are provided in Appendix D of the HSWP. In addition, 
these reports are summarized on pages 3-5 of the Attached HSWP. 
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Current and Historical Land Uses 
Land uses in the area are tabulated on Table 4 located on pages 21-22 of the excerpted United 
States Geological Survey (USGS) report in Appendix C of the Work Plan. The findings are 
also summarized on Page 4 of the Work Plan text. 

Area Mans 
Surface features including the only surface water body within '/2 mile of the site (Tobeco 
Creek) is found on a map adapted fi-om the Williamsburg, Michigan USGS Topographic 
Quadrangle Map and is found as Figure 1 Appendix A of Attachment 1. The locations of 
area water wells are plotted on Figure 3 of Appendix A of the Attached HSWP. There is no 
existing or proposed Wellhead Protection Area In the vicinity of the WRS Plant. These 
Rule required data elements also summarized on Page 3 in the body of the HSWP. 

Site-Specific Geoloev and Hvdroeeologv 

Topography 
The western half and southem three-quarters of the site is comprised of a three-tiered terraced 
structure, (lower, intermediate, upper) with steeply sloping boundaries on most sides. The 
lower terrace comprises the southwest portion of the property and rises 15 to 20 feet above 
Angell and Munro Roads. The intermediate terrace is located to the north of and at an 
elevation of five (5) to ten (10) feet above the lower terrace. The upper terrace rises 
approximately 25 feet above the lower terrace to the east. The terrace elevations are roughly 
630-635 feet, 640 feet, and 655 feet above mean sea level (AMSL). 

Relatively steep slopes define the northem and eastem boundaries of the terraces, and give 
rise to rolling hills that increase in elevation to the north and east. To the northeast of the 
terraces is wastewater irrigation pond. The pond is approximately 190 feet wide by 400 feet 
long and over 20 feet in total relief. Regional topographic features may be observed fi-om 
Figure 1 of the HSWP. Topography immediately surrounding the Plant is depicted on Figure 
1 of Appendix A of this Report. 

.| 

Soil Types 
Generally, the surface and subsurface is composed largely of fine to medium grained sands 
and silty sands with interbedded clays and clay lenses. Sands are generally progressively 
coarser with depth and the clay units often contain small sand lenses. Stratum ^cknesses of 
the sand and clay units are highly variable. Clay appears to be more predominant in the 
central region of the site, where soil borings encounter clay at less than ten (10) feet below 
grade to depths greater than 85 feet below grade in other areas. The clays arej interpreted as 
ground and end moraine deposits and the sands as minor outwash deposits fi-om glacial 
retrogression. This interpretation is consistent with observations performed' by others on 
regional glacial ground forms. 
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Grain Size Analysis 
Soil samples were transferred to ISE's materials testing laboratory where selective soil 
samples underwent grain size analysis via sieve and hydrometer methodologies. The results 
of grain size analysis from several samples collected from MW-102, MW-202, and MW-301 
are provided in Appendix B of this Report. Soil samples from the unsaturated zone were 
sieved from depths of 0-2, 8-10, and 12-16 feet at the MW-102 location. Results indicate a 
fining in soil texture from the surface to a depth of 16 feet at this location. Soil samples 
sieved from MW-202 ranged from the siuface to a depth of 20 feet and include both soils 
from the unsaturated and saturated zones. In MW-301, sieve analyses were performed on soil 
samples from depths of 24 to 32 feet below grade. The saturated zone was encountered at 26 
feet below grade in this location. 

Hydrometer analyses are performed on soils with grain sizes smaller than 200 microns. 
Hydrometers were performed on two (2) saturated soil samples, one from MW-301 at a depth 
of 36-37 feet and the second from MW-402 at a depth of 49-50 feet. These soils were 
classified by visual means as silty clay and clay, respectively. Hydrometer testing confirmed 
the classification of the MW-301 sample as silty clay as over 98% of the sample was silt size 
or smaller. The soil sample from MW-402 had a more variable grain size distribution as 
approximately 50% of the sample was classified as a medimn to fine sand with the remaining 
50% classified as a silt, clay, or colloids (particles smaller than clay and held in suspension 
during the hydrometer analysis). 

Soil Borings 
Twenty (20) soil borings were advanced as part of this hydrogeological investigation by 
manual, direct-push, and hollow stem auger drilling methods. Excluded from this count were 
five (5) soil borings (SB-IA to SB-5A) that were advanced in 2002 within each of the spray 
irrigation application areas (see Figiue 6, Appendix A Work Plan). Some borings were 
terminated because of refusal (i.e. SB-201 and SB-302) or advanced deeper to find a lower 
confining layer as at SB-202. 

Soil boring logs are provided in Appendix E of this Report. Soil boring logs for SB-IA 
through SB-5A are foimd in Attachrnent 1, Appendix E of the HSWP. Discrete soil sampling 
was performed in the direct-push and auger advanced borings both in the unsaturated and 
saturated zones. Discrete soil samples were collected via split barrel samplers. Acetate liners 
were utilized for sampling soils by direct push methods. Depths of the borings ranged from 
about eight (8) feet to a maximum of 101 feet. 

Transmissive Characteristics of the Unsaturated Zone 
Infiltration rates and depths were calculated based upon soil samples obtained from the spray 
irrigation areas. Vadose zone soil samples were also analyzed for chloride content. 
Theoretical and analytical results were in agreement with the depth of infiltration determined 
to be in the range of 5 to 12 feet below grade. Please refer to pages 2-5 of Appendix E of the 
Attached HSWP for details concerning the infiltration assessment. 
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The physical characteristics of the soils and their areal extent are described in the soil boring 
logs found in Attachment 1, Appendix E of the Work Plan, in the monitor well logs for MW-
601 and MW-602 in Appendix E of this Report, and in the site profiles found in Appendix B 
of this Report. Depth to groundwater in the former irrigation area is at least 50 feet below 
grade. 

Stratigraphy 
Hydrogeologic Cross Section were constracted from soil boring logs in an effort to better 
understand the subsurface hydrogeologic conditions. Profile trace line orientation were 
selected in a manner approximately parallel and perpendicular to the strike of subsurface 
hydrogeologic features, such as clay structures or groundwater flow potential. The profile 
lines are shown on Figure 1 in Appendix A of this Report, while Hydrogeological Cross 
Sections A-A' through D-D' are found in Appendix B of this Report. The site stratigraphy 
detailed in the four (4) profiles is discussed below. 

Profile A-A' 
This profile is situated fi-om the southwest comer of the site (near the intersection of Angell 
and Munro roads) northeastward terminating in the area near the westem edge of the 
irrigation pond. Clays at various depths and thicknesses are evident in each of the monitor 
wells depicted in this profile. Significant clay soil horizons were observed at MW-201, MW-
102, and MW-302 with lesser deposits at other well locations. The most significant feature on 
this profile is a large clay body that underlies the northem brine pits and extends westerly, 
down the slope to at least below the parking lot area (the area between MW-101 and MW-
102) to the southwest. The total thickness of this clay in the area of the northem brine pits is 
not known because MW-302 was terminated at a depth of 24 feet while still in the clay. 

This clay deposit or strata related to this deposit appear to form an upper confining layer for 
the groundwater that is present in the area of MW-101 and MW-102. Basal clay confining 
layers were logged in MW-202 and MW-301 that may be part of the base of the large clay 
deposit. A separate upper clay confining layer was logged in MW-201 near the southwest 
margin of the site. j 

Profile B-B' 
This profile is oriented in a slightly northwest to southeast position in the area of the 
processing plant extending to the clustered background wells (BKG-S and BKG-D), just north 
of Angell Road. In contrast to the area shown in Profile A-A', considerably less clay was 
observed in the upland areas of Profile B-B'. A basal clay was logged in MW-402 which is 
depicted as the same clay unit logged in MW-202. The boring for MW-102 terminated just 
above where this clay layer is projected to exist. The upper clay in MW-102 is 
the southwestem extension of the major clay body shown in Profile A - A'. 

thought to be 

Profile C - C 
This profile is parallel and to the east of Profile A-A'. Included in this profile are a former 
monitor well (MW-F) and former soil boring (SB-3) from the 1989 investigation for the 
Hydrogeological Study Supplement prepared by Nordlund and Associates, Inc. This profile 
extends fi-om the area just northeast of the irrigation pond southwestward terminating near the 
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southern end of the southern brine pits adjacent to Angell Road. The significant feature is the 
clay "plug" structure centered at SB-3 and its "toe" shown at MW-F. No groundwater was 
encountered at SB-3. 

Profile D-D' 
This profile is located approximately parallel and to the north of Profile B-B'. This profile 
depicts both the clay deposit noted in MW-302 in Profile A-A' and the clay "plug" structure 
noted in SB-3 in Profile C-C. This is interpreted as one undulating clay deposit as shown. 
The undulated surface is likely the result of glacial or fluvial scour. The difference in 
groundwater elevations at MW-F and MW-302 may be related to the presence of saturated 
sand units intercalated with the clay deposit at MW-302. 

Groundwater Gradients and Flow Potential Directions 
A Groundwater Elevation Summary Table is presented in as Table 1 in Appendix D of this 
Report. Figure 2 of Appendix A of this Report is a Groundwater Flow Potential Map with 
interpreted potentiometric surface contours and flow potential directions, as determined on 
October 20, 2003. The underlying clay body that appears most prominently in Profiles A -
A' and D-D' affects the site groundwater flow potential. The area of highest groundwater 
elevation is found at MW-302 where significant clay was found at an elevation above 640 
feet. 

Groundwater gradients are the greatest along the sides of this structure (heading northwest 
and southeast), ranging fi-om 4.0% to 7.0%. To the northeast, the groundwater potentiometric 
surface is relatively flat, with an average gradient of approximately 0.4%. To the southwest, 
the groimdwater gradient is approximately 2.5%. The groundwater plateau is likely 
attributable to this shallow clay '^lug" structure encountered in this area. 

In the northwestern reaches of the site, in the vicinity of piezometer wells PZ-2 and PZ-3, 
groundwater flow potential directions range fi-om southeast to southwest, with hydraulic 
gradients from 4.0% to 8.5%. In the eastern reaches of the site, in the area of a former spray 
irrigation system and monitoring wells MW-601 and MW-602, groundwater flow potentials 
are west-southwest, with an average gradient of approximately 0.1%. Groimdwater flow 
potentials will be discussed in more detail below under the section "Hydrogeologic Target 
Study Areas". 

A cluster well configuration (BKG-D & BKG-S) is located along the southern margin of the 
site. Groundwater elevations in these wells show an upward vertical gradient, indicating a 
slight artesian effect in this area. Two generalized groundwater potential directions were 
identified in the Norlimd and Associates site investigation. In the south half of the site, 
groundwater flow potential was to the south. In the northem part, groundwater potential was 
to the north. These directions were determined using a more limited number of monitor wells 
than the current HS. The added potentiometric data from monitoring points east and west of 
the prior study area result in improved understanding of the regional potentiometric surface. 
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Aquifer Hydraulic Conductivity 
Values of aquifer hydraulic conductivity obtained were based on pump test drawdown data 
and boring logs from the September 1988 Hydrogeological Study prepared by Nordlund and 
Associates. A copy of this report is provided in as Appendix D in the Work Plan. 

For imconfined aquifers, hydraulic conductivity can be calculated using the following 
equation from Driscoll (1986), p. 215: 

1055glogr;/rj 

(equation 1) 
where 

K = hydraulic conductivity of the water bearing formation in gpd/ft^ 
Q = pumping rate in gallons per minute (gpm) 
r2 = distance to farthest observation well in ft 
Ti = distance to nearest observation well in ft 
h2 = saturated thickness at the farthest observation well in ft 
ht = saturated thickness at the nearest observation well in ft 

Q is 21.4 gpm as reported in the September 1998 hydrogeological study. Values for r and h 
were obtained from observation wells "B" and "C" in the report, with B and C located at 
distances of five (5) feet and 33 feet, respectively, from the pumping well. Based on boring 
logs, the aquifer in the area of the pump test is bounded below by a two (2) foot thick clay 
layer. Assuming that this clay is the lower boundary of the aquifer, the initial saturated 
thickness is about 14 feet. From this, values for hj and are obtained by subtracting the 
maximum drawdown at each well location, yielding saturated thicknesses of 13.06 feet and 
13.72 feet, respectively, for hj (at well B) and (at well C). Inserting these numbers into 
equation 1 yields: 

1055(21.4)log(33/5) LOSOggrf/ 
(13;72'-13.06') /ft' 

K can also be estimated based on particle size and uniformity coefficients obtained from sieve 
analysis and soil density estimates from standard blow counts. The procedure for estimating 
hydraulic conductivity using this method is described in Driscoll (1986), p. 738. Sieve 
analysis data performed by ISE is provided in Appendix F of this Report. This data shows a 
D50 particle size range of about 0.3 mm to 0.5 mm, with imiformity coefficientsj of about 2.25 
to 3.8, yielding values for hydraulic conductivity between 530 gpd/ft^ and 1,490 gpd/ft^ and 
an average value of 800 gpd/ft^. The following formula can also be used to estimate hydraulic 
conductivity using transmissivity: 

T K = -
b 

equation 2 
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where 
K = hydraulic conductivity of the water bearing formation in gpd/ft^ 
T = transmissivity in gpd/ft 
b = saturated thickness of the aquifer in ft 

Based on a saturated aquifer thickness of 14 feet and a transmissivity of 13,780 gpd/ft as 
calculated in the September 1988 hydrogeological study: 

_l3^_9S0gpd/ 
14 /ft' 

These three (3) methods for determining hydraulic conductivity are in close agreement. 
Although clay lenses and seams are present and distributed intermittently, soil logging shows 
similarity of aquifer materials throughout the site (primarily fine to medium sands). These 
observations suggest that the value of hydraulic conductivity obtained from the pump test data 
(1,050 gpd/ft^) is generally valid over the extent of the site. 

Groundwater Flow Velocity 
As determined from groundwater potentiometric surfaces, hydraulic gradients at the site range 
from 0.1% to 8.5%. The following equation from Driscoll (1986), p. 83 was used to 
determine groimdwater flow velocities: 

m-K) i 
V = equation 3 

77-7.5 

where 
F = groimdwater flow velocity in ft per day 
K = hydraulic conductivity in gpd/ft 
77 = porosity of aquifer material 

7.5 = conversion factor for gallons to ft^ ! 
/l — If ' 

= hydraulic gradient (dimensionless) 
L 

Using the calculated hydraulic conductivity value of 1,050 gpd/ft^, a standard porosity of 39% 
for fine to medium sand, and minimum and maximum hydraulic gradients of 0.1% and 8.5%, 
respectively, the minimum {Vmin) and maximum {Vmwd groundwater flow velocities are as 
follows: 

^ 1,050(0.001) 0.36/// 
0.39(7.5) / 
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^ 1,050(0.085) 31/?/ 
0.39(7.5) / 

Groundwater potentiometric surface maps show that groundwater flow velocities will be 
toward Vmin in the southeastem and northeastem reaches of the site and toward Vmax in the 
central and western portions of the site. 

Monitor Wells. Piezometers, and Hand Auger Wells 
Monitor well, piezometer, and hand auger well construction records are provided in Appendix 
E of this Report. Wells were installed in seventeen (17) borings advanced by hand auger, 
direct-push, and auger drilling methods. The wells were constructed using two-inch PVC 
risers and screens. Screen length is five (5) feet. The annulus was backfilled with a 
combination of filter sand, bentonite, native soil, and concrete to the surface. Several wells 
were secured by placing a well cap and a casing protector around the casing. Filter sand pack 
was placed around the screen extending from fee bottom of the screen to one to two feet 
above the screen. 

A bentonite layer of approximately one-foot thickness was then placed above the filter sand 
with a second bentonite layer placed near surface, below the frost line to prevent surface 
water from migrating directly to groundwater through disturbed annular soils. In addition, 
bentonite was used to seal any clay horizon penetrated below the water table. 

Most of the wells were screened intersecting or slightly below the top of the upper-most 
saturated zone. An exception is at MW-301 where the base of the five (5) foot screen is 
installed on a clay layer at a depth of 36 feet below grade and about ten feet below the water 
table. Subsequent to each well installation, the aquifer was developed with either a bailer or 
a pneumatics-powered bladder pump. ] 

Groimdwater Sampling. Analvsis. and Results 
Groundwater from monitor wells installed as part of this hydrogeological investigation was 
sampled and analyzed from five (5) different sampling events. Groundwater was first 
sampled in late May, in early June, and October 20 and 30, 2003. HAW-4, installed and 
initially sampled on October 30, 2003 was also sampled a second time on November 12, 
2003. 

The groundwater samples were transported to SOS Analytical Laboratories in Traverse City 
where they were analyzed for chloride concentrations via EPA Method 325.2. The laboratory 
analytical reports are provided in Appendix F. The results are also tabulated and appear as 
Table 2 in Appendix D of this Report. 
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Chloride concentrations ranged from one (1) milligram per liter (mg/L) to about 500 mg/L 
over the site. Two (2) wells, MW-201 and MW-401, where elevated levels of chlorides were 
detected, are located in proximity to Angell Road. The locations of these wells are near the 
base and top, respectively of a steep road grade that is reportedly heavily salted to prevent 
icing during the winter. The chloride concentration results are also presented based upon a 
targeted geographic focus below. Elevated levels of chloride ions were also observed in 
groundwater from MW-10, which is situated near the former Gray and Company brine mixing 
station. 

Outfall Sampling Results for Storm Water Retention Basin East of Southern Brining Pits 
The following table summarizes the results from sampling efforts included in the HSWP for 
this CO HS Report element: 

Outfal Sampling Results- Brining Pit Area 
Analysis North Pipe South Pipe North Pipe South Pipe 

Units Method 05/05/03 05/20/03 06/10/03 07/10/03 
BODj (mg/L) 405.1 <67 57 12 27 

Chloride (rag/L) 325.2 6 4 3 5 
Phosphorous (Total) (mg/L) 365.4 0.96 0.25 0.21 0.08 

Sodium (mg/L) 273.1 5.06 2.59 5.0 13.4 

Appendix G of this Report contains the daily logs associated with this CO requirement. 

CONCLUSIONS 

Outfall Sampling Results for Storm Water Retention Basin East of Southern Brining Pits 
The data tabulated above were provided to MDEQ in an August 7, 2003 letter from ISE. 
MDEQ Staff responded by stating that BOD is "elevated above storm water levels". The data 
submitted in ISE's August 2003 letter to MDEQ is derived from compliance activities 
required under Section 4.1(c.)(l.)(iv.) of the CO and met the explicit requires of the CO. ISE 
concludes that the preponderance of these data do not indicate anv contribution of brining or 
transfer operations upon storm water qualitv. The specific chemical characteristics indicative 
sodium/calcium chloride brine is not evident in any of the sample analytical results. 

ISE does not have access to any database containing BOD analyses for storm water for this 
region or this land use scenario that would allow us to confinn or refute MDEQ's 
observations regarding the relative levels of BOD in storm water. It would seem from a 
purely mathematical standpoint that such a database would be required for objective 
evaluation of BOD analytical results for storm water. In absence of analytical results 
affirming a chemical specific fingerprint with that of cherry brine, we have concluded that 
there is no evidence of impact of these operations upon storm water discharged to these 
basins. Further evaluation of this area is discussed below with other recommendations. 
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Hydrogeologic Study Target Areas 
Monitor wells were installed in areas deemed up-gradient and down-gradient of wastewater 
discharge locations and current and historic brining pit locations to "determine the impact of 
brine pits and wastewater discharges on groundwater.^ In addition, two (2) cluster background 
wells and three (3) piezometer were installed. The background wells, shallow and deep, 
(BKG-S and BKG-D respectiyely), are located on the north side of Angell Road between the 
400 and 600 series wells. 

The purposes of the clustered wells installations were to determine a yertical hydraulic 
gradient (if any) within the aquifer and to proyide background chloride concentration data for 
the site. The piezometer were installed in the former northwest brine pit area to ascertain the 
direction of flow potential in this area due to its presence at shallow depths. This allowed 
correct placement of monitoring wells without costly trail and error methods. 

Specifically, the areas targeted in this Report and their releyant wells are: 

• Former Spray Irrigation Area - Monitor Well 600 Series 
• Storage Lagoon i^ea - Monitor Well 500 Series 
• Northeast Actiye Brine Pit Area - Monitor Well 300 Series 
• Southeast Actiye Brine Pit Area - Monitor Well 400 Series 
• Northwest Former Brine Pit Area - Piezometer and Hand Auger Well Series 
• South Central Former Brine Pit Area - Monitor Well 100 Series 
• Southwest Former Brine Pit Area - Monitor Well 200 Series 

Former Spray Irrigation Area 
The eyaluation of the yertical and horizontal extent of mounding due to an irrigation 
discharge in this area is reported in Appendix E of the Attached HSWP. Appendix E is 
entitled "Hydrogeological Assessment Report WRS Spray Irrigation Areas July 2002". The 
findings of the July 2002 inyestigation determined that there was no impact to^ groundwater 
due to irrigation operations. This was determined through laboratory eyaluation of soil 
samples containing moisture from percolating wastewater and precipitation. 

This conclusion was confirmed by the installation and groundwater sampling of MW-601 and 
MW-602 in October 2003. In compliance with the MDEQ request offered through 
conditional HSWP approyal, MW-601 was installed in a topographically low area where 
possible surface run-off may haye ponded prior to infiltrating the soils. Chloride 
concentrations in MW-601 and MW-602 ayeraged less than 10 mg/L when sampled in 
October 2003. ! 

No impact to groundwater quality whatsoeyer is eyident from the eight irrigation eyents this 
area receiyed in spring of 2002. The eyaluation has been comprehensiye in that soil and 
groimdwater haye been analyzed with a biased sampling strategy. The bias applied is toward 
detection of the conseryatiye tracer chemical, chloride. 
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Storage Lagoon Area 
MW-501 and MW-502 were installed on the northeast and southwest ends of the lagoon, 
respectively. The lagoon may lie on the northeast extension of the groundwater divide 
adjacent to MW-302. Groundwater in the area of the lagoon may flow southwesterly (toward 
MW-502) or, at a very low rate toward the northeast and MW-501. Chloride concentrations 
in the groundwater of MW-501 and MW-502 averaged 47 mg/L and 10 mg/L, respectively in 
October 2003. 

No impact to groundwater qualitv is evident from the evaluation of groundwater quality or 
potentiometric surface elevation in this area. There do not appear to be any anomalous 
gradients indicative of a leaking pond liner, nor does groundwater quality appear to contain 
significant concentrations of the dissolved solids present in irrigation pond wastewater. 

Northeast Active Brine Pit Area 
Monitor wells 301 and 302 (MW-301 and MW-302) were installed at the northwest and 
southeast sides (respectively) of these brine pits. As can be seen on the Groundwater Flow 
Potential Map, Figure 2 Appendix A of this Report, the area of highest groundwater elevation 
over the entire site is found adjacent to MW-302. The Northeast Brine Pits are interpreted to 
lie between groundwater higtw at MW-302 and PZ-3. Groundwater below the majority of 
these brine pits is interpreted to flow in a northwesterly direction from the MW-302 hi^ area 
before refracting and flowing in a southwesterly direction, toward HAW-1. 

The chloride concentration in the groundwater of MW-302 averaged about 15 mg/L. 
Concentrations of chloride at MW-301 averaged about 140 mg/L. Average chloride 
concentration at HAW-4 is less than 170 mg/L. No impact to groundwater qualitv is evident 
as result of brining pit operations in this area. 

Southeast Active Brine Pit Area 
Monitor wells 401 and 402 (MW-401 and MW-402) were installed at the south and north 
ends respectively of these brine pits. As can seen on the Groundwater Flow Potential Map, 
Figure 2 of Appendix A of this Report, the area of highest groundwater elevation trends 
northeast-southwest and lies between the northeast and southeast active brine pit areas. 
Groundwater is interpreted to flow southeasterly off this high and then refract southerly to 
slightly southwesterly (toward MW-401) below the Southeast Brine Pits. 

Groundwater chloride concentration averaged about 55 mg/L at MW-402 and about 320 mg/L 
at MW-401. As stated above, MW-401 is located near the top of a steep grade on Angell 
Road that is salted heavily for de-icing purposes each winter. No imnact to groundwater 
qualitv is obvious as result of brining pit operations in this area. Slightly elevated (relative to 
the secondary drinking water standard) levels of chloride is likely due to run-off from road 
salting activities, since the concentration of chloride ions is well below the levels present in 
cherry brine. Further evaluation of road de-icing operations is included in the 
recommendations below. 
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Northwest Former Brine Pit Area 
A portion of this area is now a storm water retention pond, though was used during Gray and 
Company's operation of the site. Hand auger monitor wells and piezometer wells were 
installed in this area. They include HAW-4 and piezometer wells 1, 2, and 3 (PZ-1, PZ-2, 
and PZ-3). MW-301, MW-302 and MW-101 also lay up-gradient of these former pits. As 
can be seen on Figure 2 Appendix A, these former northwest brine pits occupied a large area 
between the two groundwater elevation highs adjacent to MW-302 and PZ-3. Groundwater is 
interpreted to flow in a southwesterly direction in this area. 

The chloride concentration at the up-gradient wells, MW-301 and MW-101 averaged about 
140 mg/L and over 300 mg/L, respectively. The chloride concentration at the down-gradient 
well, HAW-4 near the western property boundary, was found to average 157 mg/L. Road de-
icing operations on the public thoroug^ifares do not likely contribute to the elevated chloride 
concentrations observed at the MW-101 location. Monitoring well HAW-4 is situated at a 
location down-gradient of MW-101. 

Though its location is proximal to the former Gray and Company brine mixing station, it is 
also proximal to a steep grade leading up to the active north and south brining pit areas. 
Evaluation of de-icing operations on this private drive is warranted as is the evaluation of a 
potential brine or bulk solids release from the former brine mixing station area. These pits 
were formerly operated by Gray and Company. WRS undertook dismantling of these pits in 
September of 2002. Soil sampling was conducted in August of 2002 to evaluate the potential 
impact of the pit operations by Gray and Company. The soil sampling locations were selected 
from a random statistical sampling plan. No evidence of impact was detected. Further 
evaluation of this area is included in recommended monitoring plan below. 

South Central Former Brine Pit Area 
Monitor wells, MW-101 and MW-102 were installed at the north and south ends, 
respectively, of these former brine pits. As can be seen on Figure 2 of Appendix A of this 
Report, these former pits are located on the leading edge of the groundwater elevation high 
centered adjacent to MW-302. MW-302 may be considered up-gradient of these former pits. 
The predominant direction of groundwater flow potential below these former brine pits is 
interpreted to be southwesterly, toward MW-202. Groundwater flow potential away from 
MW-101 is discussed immediately above. 

Chloride concentrations at MW-101 and MW-102 averaged about 300 mg/L and 10 mg/L, 
respectively. As noted above, the chloride concentration in the groundwater of MW-302 
averaged about 15 milligrams per liter (mg/L). As described below, chloride cbncentrations 
down-gradient of this former brining pit area in MW-202 are less than 10 mg/L. No impact to 
groundwater qualitv is evident as result of historic brining pit operations in this area. 
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Southwest Former Brine Pit Area 
The brining pits formerly located in this area were installed by WRS and operated less than 5 
years, before decommissioning in 2001. The area is now utilized as an employee parking lot. 
MW-201 and MW-202 were installed on the southwest and northeast sides of these former 
brine pits. The difference in groundwater elevation is over twelve (12) feet in these two 
wells. The groundwater flow potential is interpreted to be southwest in this area of the site. 

The groundwater chloride concentration averaged about 500 mg/L and 1 mg/L in MW-201 
and MW-202, respectively. As stated above, MW-201 is located near the bottom of a steep 
grade on Angell Road that is salted for de-icing purposes in the winter. Conclusions 
regarding impacts to groundwater quality as a result of historic brining operations in this are 
not immediately evident. While somewhat elevated relative to drinking water standards, 
chloride concentrations are well below those levels indicative of released brine. Evaluation of 
chloride ion contribution from road de-icing operations are necessary to determine the 
contribution from this annual, season-long source of groundwater impact. 

Groundwater Aquifer Status 
Groundwater depths are highly variable across the site, due largely to changes in topography 
and soil textures that occur with significant spatial frequency, laterally and with depth, both 
without an apparent discemable trend. Groundwater depths vary from less than five (5) feet 
to more than fifty (50) feet below grade. Groundwater elevations in certain locations appear 
to be anomalously high or low, and is likely attributable to the variable distribution of clay 
stmctural units. 

Where sufficient saturated thickness is present, the uppermost groundwater unit is considered 
at present to be a "usable aquifer" as defined in Rule R 323.2203(k), under Part 22 rules. The 
aquifer thicknesses are not well defined as the basal units are not evident in each boring where 
significant saturated zone is present. The areas where a useable aquifer exist include the areas 
east of the active north and south brining pit areas and perhaps the area in the vicinity of the 
new storm water retention basin. i 

Areas where an unusable aquifer is present may include the beneath the active brining pits 
where clay strata and anomalous groundwater elevations are present. It is not possible to 
reach conclusions, conservatively regarding this definition, at present. Despite the apparent 
groundwater divide and significant thicknesses of clay soils, the perched and artesian 
saturated zones are at elevations suggesting that they may be hydraulically connected to 
usable aquifers. This potential hydraulic connection depends upon the lateral persistence and 
continuity of permeable soils, which is difficult to verify given the frequently observed spatial 
variability in the subsurface. 
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GROUNDWATER MONITORING PLAN 

Rationale 
Groundwater monitoring is proposed solely for further evaluation of anomalous chloride 
levels detected adjacent to: 

• Angell and Munro Roads (MW-401 and MW-201), and 
• The former Gray and Company brine mixing station 

In addition to these areas, monitoring is proposed as part of the evaluation of migration 
potential for chlorides down-gradient from MW-101 in the vicinity of the former Gray and 
Company Former Northwest Brining Pit area. 

Groundwater monitoring is not required under the effective Groundwater Discharge Permit. 
The Permit discharge limitations for hydraulic loading are extremely low, given the soil 
textures present. The Permit limitations for chemical constituents are set at the Rule R 
323.2222 limiting values, which are conservatively established to ensure that groundwater 
quality degradation will not occur as result of the permitted wastewater discharge. 

Further, WRS intends to issue future discharges through batch processing. Future discharges 
from the pond will be batched with sufficient fresh water so as to dilute the dissolved solids 
remaining in pond water to levels at or below Permit limitations. Each batch will be analyzed 
prior to discharge to assure dilution is appropriate. Prior to discharging, WRS intends to 
notify MDEQ, as required under Part 31 and associated rules, of its intended process changes. 
When process changes are sufficiently developed and effluent sampling demonstrates 
uniformity in character, WRS will seek either a permit modification or revised permit through 
the renewal administrative process. 

The rationale for monitoring offered above is further supported by the fact that most 
requirements under Rule R 323.2223 for a groundwater monitoring plan flow from sub-rule 
(3), which includes the preamble, "At the time of application for a permit under R 323.2218, 

The requirements under sub-rule (3) clearly flow from the planned wastewater 
discharge. Permitted wastewater discharges under WRS' operations have not required a 
groundwater monitoring program and the recent evaluation through the HS indicate that no 
impact to groundwater quality has occurred from their permitted discharge, i even when it 
modestly exceeded permit effluent limitations. 

The sources of chloride impact to groundwater quality are not evident from the execution of 
the HSWP, though clearly these do not result from permitted wastewater discharges. No 
inventory losses have occurred at the WRS Plant site during WRS' operations. Therefore, 
evaluation of groxmdwater quality from prior operations is prudent, as is the evaluation of 
chloride sources unrelated to cherry processing operations. 
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Monitoring Plan 
Groundwater monitoring will be conducted on a quarterly basis and will include acquisition of 
static water levels from all monitoring wells and piezometers installed at the site. In addition 
to gauging water levels, groundwater samples will be acquired from MW-101,' HAW-4, MW-
201 and MW-401. Samples will be analyzed for major anions and cations as well as any 
conservative chemical tracer that may be found in fresh or spent cherry brine or common road 
de-icers. All laboratory analytical methods will conform to requirements set forth in Rule R 
323.2220(3) with laboratory detection limits meeting or exceeding requirements under R 
323.2220(4). 

In addition to groundwater monitoring and detailing the geochemical make-up of 
groundwater, an evaluation will be undertaken to establish the contribution of road salt anions 
and cations to groundwater quality, both from public thoroughfares and from the WRS access 
road. This will be accomplished through sampling and characterization of solids applied to 
roadways and by characterizing the run-off direction, magnitude and chemical composition. 

In this manner, more definitive conclusions may be obtained regarding the anomalous 
chloride concentrations detected along Angell Road and the WRS upper-terrace drive during 
the recently completed Hydrogeoiogic Study. 

Prepared by: 
ILflND Sdns ENGINEERING, INC. 

Andrew Smits, P.E. 
Geological Engineer 
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1 

-4 —i: 2'-1. 4' 
-»-14'-16" 
-^16'-18' 
-e-18'-20' 

-»-14'-16" 
-^16'-18' 
-e-18'-20' 

-»-14'-16" 
-^16'-18' 
-e-18'-20' 

1.00 0.10 0.01 

Sieve Opening (mm) 
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Williamsburg Rece. g and Storage, LLC 
10190 Munro Road 

Williamsburg, Michigan 
ISE Project #02633061-29E 

Sieve (mm) 24'-26' 26'-28' 28'-32' 
9.50 94 99 95 
4.75 82 94 93 
2.36 73 89 91 
1.18 68 86 90 
0.60 53 76 84 
0.30 17 22 43 
0.15 5 2 8 
0.08 3 1 2 
Pan 0 0 0 

100 

90 

80 

e 70 

.£ 60 

s. 50 

e 40 

1 30 

20 

10 

- 0 

10.00 

Williamsburg Receiving and Storage Soil Grain Size Analysis- MW-301 

V 
-•-24'-26' 
-•-26'-28' 

A .,r.i nn, 

A 
V 

-•-24'-26' 
-•-26'-28' 

A .,r.i nn, 

N \ 
\ \ 

\ \ \ 

1 \ '5 V \ HbH . _ 

1.00 0.10 0.01 

Sieve Size (mm) 

INUIND SEAS ENGINEERING, INC Page 4 of 4 



Williamsburg Recic j and Storage, LLC 
10190 MunroRd. 
Williamsburg, Ml 

ISE Project #02633061 

Sample ID: 
Station: 
Ground Elev. (ft) 
Horizon: 
Soil Description: 

Procedure: 

MW-301 36-37' 
unknown 
unknown 
ASTM D422 
Clay, some silt, 
trace fine sand, brown, 
moist. 
ASTM D422 

Gravel, 3 in. to 4.75 mm: 0.00% 
Sand, 4.75 to 0.075 mm: 1.75% 

Coarse sand, 4.75 to 2.36 mm: 0.00% 
Medium sand, 2.36 to 0.30 mm: 0.39% 
Fine sand, 0.30 to 0.075 mm: 1.36% 

Silt, 0.074 to 0.005 mm: 20.53% 
Clay, smaller than 0.005 mm: 32.39% 
Colloids, smaller than 0.001 mm: 45.33% 

O) 
c 

(0 s. 
§ 
a. 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

100 

• Series 1 

10 1 0.1 0.01 0.001 

Particle Size 

\\ise-srv\clients\b2633061-Williamsburg receiving and storage\data\hydrometer.xl8 
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Williamsburg RecieWfg and Storage, LLC 
10190 Munro Rd. 
Williamsburg, Ml 

ISE Project #02633061 

Sample ID; 
Station: 
Ground Elev. (ft): 
Horizon: 
Soil Description: 

Procedure: 

MW-402 49'-50' 
unknown 
unknown 
ASTM D422 
Some fine sand, some med. sand, 
some silt, trace clay, brown, 
silty, clayey, or gravely sand, moist 
ASTM D422 

Gravel, 3 in. to 4.75 mm: 0.00% 
Sand, 4.75 to 0.075 mm: 49.85% 

Coarse sand, 4.75 to 2.36 mm: 0.00% 
Medium sand, 2.36 to 0.30 mm: 24.43% 
Fine sand, 0.30 to 0.075 mm: 25.42% 

Silt, 0.074 to 0.005 mm: 21.35% 
Clay, smaller than 0.005 mm: 9.60% 
Colloids, smaller than 0.001 mm: 19.20% 

D> 
C 

a. 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 

100 

PI i»i •iiiii 

• Seriesi 

10 1 0.1 

Particle Size 

0.01 0.001 

\\ise-srv\clients\02633061-Williamsburg receiving and storage\data\hydrometer.xls 

Inland Seas Engineering 



APPENDIX C 

HYDROGEOLOGIC CROSS SECTIONS 



Exemption 9 applies pages 269-272









APPENDIX D 
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Table 1 
Groundwater Elevation Summary 
Williamsburg Receiving and Storage LLC 

10190 Munro Road 
Williamsburg, Ml 

ISE Project No. 02633061 

1 .ocation MW-IOI MW-102 MW-201 MW-202 MW-301 MW-302 MW-401 MW-402 MW-501 MW-502 MW-601 MW-602 PZ-1 PZ-2 PZ-3 HAW-4 Bkg-S Bkg-D 
TOC lilevution 642.58 638.45 636.66 638.65 655.30 656.02 658.92 657.57 675.07 661.91 678.24 681.19 633.08 631.69 642.29 629.46 684.68 684.30 
5/21/03 628.67 630.94 611.46 623.92 NM 634.29 624.52 624.09 NM NM NM NM NM NM NM NM 624.94 624.99 
5/23/03 628.67 631.00 611.46 623.88 628.86 634.32 624.55 624.10 NM NM NM NM NM NM NM NM 624.92 624.97 
5/28/03 628.65 630.88 611.49 623.86 628.84 634.42 624.61 626.17 NM NM NM NM NM NM NM NM 624.98 NM 
6/6/03 628.41 630.64 611.19 623.68 628.64 634.30 624.47 625.95 NM NM NM NM NM NM NM NM 624.87 624.91 
10/20/03 627.67 630.75 610.73 623.01 627.84 633.95 623.72 625.22 628.17 627.61 624.57 624.62 623.46 610.95 631.38 NM 624.10 624.16 
10/30/03 NM NM NM NM NM NM NM NM NM NM NM NM 623.46 NM. 630.75 610.50 NM NM 

Notes: TOC = Top of Casing 
NM = Not Measured 

PZ = Piezometer 
Bkg-S = Background Shallow 

Bkg-D = Background Deep 

r^crn?«Ls\026T^W»lwillian»sbur^rLtcivingand storai;c\clma\iiwtflevs \ls INLfIND SEfIS ENGINEERING, INC. Page I of 1 



Table 2 
Chloride Analytical Data 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 
ISE Project No. 02633061 

iDate Sampled Date Completed Chloride Concentration 

MW-IOI 5/28/03 6/3/03 367 
6/6/03 6/10/03 250 

MW-102 5/28/03 6/3/03 9 
6/6/03 6/10/03 10 

MW-201 5/28/03 6/3/03 526 
6/6/03 6/10/03 496 

MW-202 5/28/03 6/3/03 2 
6/6/03 6/10/03 1 

MW-301 5/28/03 6/3/03 141 
6/6/03 6/10/03 137 

MW-302 5/28/03 6/3/03 14 
6/6/03 6/10/03 17 

MW-401 5/28/03 6/3/03 267 
6/6/03 6/10/03 376 

MW-402 5/28/03 6/3/03 53 
6/6/03 6/10/03 60 

MW-501 10/20/03 10/21/03 51 
10/30/03 11/4/03 43 

MW-502 10/20/03 10/21/03 14 
10/30/03 11/4/03 7 

MW-601 10/20/03 10/21/03 13 
10/30/03 11/4/03 8 

MW-602 10/20/03 10/21/03 13 
10/30/03 11/4/03 5 

HAW-4 10/30/03 11/4/03 170 
11/12/03 

BKG-S 5/28/03 6/3/03 5 
6/6/03 6/10/03 6 

BKG-D 5/28/03 6/3/03 18 

Notes: Concentrations In mg/L (PPM) 

BKG-S = Background Shallow 

BKG-D = Background Deep 
HAW = Hand Auger Well 
HAW-4 installed 10-30-03 
Analytical Method = EPA 325,2 



APPENDIX E 

SOIL BORING LOGS 
AND 

MONITORING WELL / PIEZOMETER 
CONSTRUCTION RECORDS 



Traverse City 231-933-4041 
Flushing 810-487-0555 

BORING: 
SB-201 

Wililamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 

Sand^fine_fo medium^some 

"ci^,_ten^_rnoist 

Clay, brown, rnoist 
BOB = 22-

I 
I 

Refusal 

10 

15 

20 

25 

30 

35 

. Ijlling 
^Pwan 

illing Contractor 

iltou Technical Services 

Driller. 

Scott Zenner 

Drilling Method: 

Geoprobe 

Date Drilled: 

6/6/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488-90 

Project #: 

02633061-23 

Sheet Number 

10F1 



Traverse City 231-93^041 
Flushing 810-487-0555 

BORING: 
SB-202 

WilliamsbuFg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg. MI49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 iUiunro Road 

Williamsburg, Hfli 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT DEPTH 

_2 15 

20 100 

25 .?^®G^i®?iir§®Ll[®®® 9I®Y®Liir9wyLloA'?YLy®IYj9??®i^^^^ 

30 25 

35 

.?!f95rJl'?7j_X®'Y-^®Q®®LYY®l_ 

Clay, gray, very dense, wet 50 
EOB = 35 ft 

40 

45 

50 

SBS 

SBS 

SBS 

SBS 

12,32,60 

m 11,23,44 

i 13,30,33 

15 

20 

25 

30 

35 

40 

45 

50 

^lllng Contractor 

Shepier Drilling 

Driller 

Randy Shepier 

Drilling Method: 

4y4" HSA 

Date Drilled: 

5/20/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488 

Project#: 

02633061-26 

Sheet Number 

10F1 



Traverse City 231-933-4041 
Flushing 810-4B7-0555 

BORING; 
SB-302 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR; 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
Topsoii, dry - 6" 

Sand, fine to medium, brown, moist 
pia^,_brown,_moist 

Sand, fine to medium, brown, moist 
Clay, some silt, some fine sand, trace gravel, 

Cla^,_brownjoj[rayj_mo]st 
Clay, sHty, trace fine to medium sand, brown, moist 
EOB Si 16 ft 

P 
I 
I 

10, 

15 

20 

25 

30 

35 

g l^llinj llling Contractor. 

inltou Technical Services 

Driller; 

Scott Zenner 

Drilling Method; 

Geoprobe 

Date Drilled; 

4/30/03 
Logged By; 

DAK 

Logging Method; 

ASTM 2488-90 

Project #; 

02633061-23 

Sheet Number 

10F1 



Traverse city 231-933^1 
Rushing 810-487-0555 

WELL: 
MW-101 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49890 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49890 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

_V 

20 

25 

30 

35 

GRADE Sand Fill 

Sand, fine, brown, moist 

Sand, fine to medium, trace silt, brown to gray, moist 

Sand, medium to couree, trace silt, brown to gray, moist 

Sand, medium to course, some silt, brown, moist 

10 Clay, trace sand, brown, moist 
Sand, fine, trace day, brown, moist 

Sand, medium to course, brown, wet 

15 Sand, fine, dark gray, wet 
Sand, fine to medium, brown, wet 

Sand, medium, brown to gray, wet 

Sand, fine to medium, some silt, brown, wet 

Sand, medium to course, brown, wet 
EOB - 32 ft 

P 
1 I • 
i 

I 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

ManRou Technical Services 

Driller: 
Scott Zenner 

Drilling Method: 

Geoprobe 

Date Drilled: 

5/8/03 

Logged By: 

JTH 

Logging Method: 

ASTM 2488-90 

Development Method: 

Peristaltic Pump 

Project#: 

02833081-23 

Sing Type: 

2" Schedule 40 PVC 

Screen.Type and Length: 

2" PVC-5* 

Ground Elevation: 

838.7 

Top of Casing Elevation: 

842.58 

Sheet Number. 

10F1 



Traverse City 231-933^041 
Flushing 810-487-0555 

WELL: 
iMW-102 

Williamsburg Receiving and Storage LLC 
10190 IMunro Road 

Wiiiiamsburg, Mi 49690 

PREPARED FOR: 

Wiiiiamsburg Receiving and Storage LLC 
10190 Munro Road 

Wiiiiamsburg, Mi 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

30 

35 

GRADE Gravel 

Sand, fine, some silt, brgvyPj rnoist 
cTay, sii'ty, brown, moist" 

Clay, silty, brown to gray, moist 

Clay, sllty, gray to dark gray, moist 

10 

15 

20 

Sand, fine, some silt, brown, wet 

Sand, fine, some silt, gray to black, wet 

25 
Sand, fine to medium, trace course, tan to brown, wet 

Sand, fine, some silt, brown, wet 
BOB = 32 ft 

1 
I I 
I 

I 

I 

I 
10 

15 

20 

25 

30 

35 

Drilling Contractor 

Manitou Technical Services 

Driller 

Scott Zenner 

Drilling Method: 

Geoprobe 

Date Drilled: 

5/5/03 

Logged By: 

JTH 

Logging Method: 

ASTM 2488-90 

Development Method: 

Peristaltic Pump 

Project#: 

02633061-23 

iing Type: 

2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC-5-

Ground Elevation: 

635.2 

Top of Casing Elevation: 

638.45 

Sheet Number 

10F1 



Traverse City 231-933^041 
Flushing 813487-0555 

WELL: 
MW-201 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR; 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Grass 

10 

15 

20 Clay, gray, dense, moist 
Clay, brown, very dense, moist 

25 Sand, fine, trace clay, very dense, wet 

30 
Sand, medium to course, trace gravel, gray, very dense, wet 

Sand, medium , trace gravel, brown, very dense, wet 

35 Sand, medium, brown, very dense, wet 

50 

50 

50 

100 

50 

BBS 

BBS 

BBB 

BBB 

BBB 

i 

i 

i 

8.14,19,25 

7,21,42^23 

10,30,49,53 

10,25,62 

10,40,56 

i 
•VAv-,-

10 

15 

20 

25 

30 

35 

Dniling Contractor 

Shepler Drilling 

Driller 

Randy Shepler 

Drilling Method: 

4%"HSA 

Date Drilled; 

5/19/03 

Logged By: 

JTH 

Logging Method: 

ASTM 2468 

Development Method: Project#: 

Bailer 02633061-25 

iing Type: 

2" Schedule 40 PVC 

Screen Type and Length: 

2"PVC5ft 

Ground Elevation: 

634.0 

Top of Casing Elevation: 

636.66 

Sheet Number 

10F2 



WELL: 
MW-201 

PREPARED FOR; 

Williamsburg Receiving and Storage LLC 

Traverse City 231-933-4041 
Flushing 81(M87-0555 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

10190 Munro Road 
Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

40 Sand, medium, tan to brown, very dense, wet 75 SBS 1 10,29,52 40 ~ 

~~ 45 

1 I
I

I
 

1 
to 

' 

— 
Sand, fine to medium, gray, very dense, wet 100 SBS 1 9,28,49 

— 

50 50 ~~ 

_55 55 

~~ 60 Sand, medium to course, gray, dense, wet 25 SBS 1 9,24 60 ~ 
EOB = 60 ft — 

65 65 _Z 

70 70 "" 

"" 75 75 

Drilling Contractor: Driller Dniling Method: Date Drilled: 

Shepler Drilling Randy Shepler 4%" HSA 5/19/03 

Logged By: Logging Method: Development Method: Project#: 

JTH ASTM 2488 Bailer 02633061-25 

,ing Type: Screen Type and Length: Ground Elevation: Top of Casing Elevation: Sheet Number. 

1 2" Schedule 40 PVC 2" PVC 5 ft 634.0 636.66 2 OF 2 



Traverse City 231-933-4041 
Flushing ,810-487-0555 

WELL: 
MW-202 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

30 

35 

GRADE Sand Fill 

Sand, fine to medium, trace silt, trace clay, brown, moist 

Sand, fine , some cl^, trace silt, brown, moist 

10 Sand, medium, brown to gray, moist 

Sand, medium to course, gray, moist 
Sand, fine to medium, gray, moist 

SL 15 
Samd, fine to medium, brown, moist 

20 

25 

Sand, medium to course, brown, wet 
EOB o 20 ft 

I 
I 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

ManKou Technical Services 

Driller: 

Scott Zenner 

Drilling Method: 

Geoprobe 

Date Drilled: 

S/6/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488-90 

Development Method: 

Peristaltic Pump 

Project#: 

02633061-23 
ing Type: 

I 2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC - 5* 

Ground Elevation: 

635.0 

Top of Casing Elevation: 

638.65 

Sheet Number 

10F1 



Traverse CBy 231-933-4041 
Flushing 81(M87-0555 

WELL: 
MW-301 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

25 

30 

GRADE Grass 

Sand, fine to medium, trace gravel, dark brown, moist-

Sand, fine to medium, some silt, light brown, moist 
"Sand,"fine"to medium, some silt, gray/bfa^, moist 

10 

15 

20 

Sand, fine, trace course sand, some silt, dark brown, moist 

Sand, fine, trace course sand, some silt, light brown, moist 

Sand, fine to medium, little course sand, light brown, moist 
Sand, fine to rnedium. Tittle course san¥, little silt, fight brown, moist 

Sand, fine to medium, little course sand, trace gravel, light brown, moist 

Sand, fine to medium, little course sand, little gravel, light brown, moist 

Sand, medium to course, little gravel, brown, moist 

Sand, medium to course, trace gravel, light brown, wet 

I 

i 

10 

15 

20 

25 

30 

Drilling Contractor 

ManKou Technical Services 

Driller 

Scott Zenner 

Drilling Method: 

Geoprobe 

Date Drilled: 

4/30/03 
Logged By; 

JTH 

Logging Method: 

ASTM 2466-90 

Development Method: 

Peristaltic Pump 

Project#: 

02633061-23 

IngType: 

I 2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC - 5' 

Ground Elevation: 

652.3 

Top of Casing Elevation: 

655.30 

Sheet Number 

1 OF 2 



Traverse City 231-933-4041 
Rushing 810-487-0555 

WELL" 
MIW-301 

Wlllianuburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE 4 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

30 

35 

45 

50 

55 

60 

65 

Sand, fine, trace medium, trace course sand, trace gravel, fine to coarse 
gray, moist 

Clay, silty, and siit, gray, wet 
BOB = 37 ft 

40 

I I m I iS 

30 

35 

40 

45 

50 

55 

60 

65 

Drilling Contractor 

Manltou Technical Services 

Driller 

Scott Zenner 

Drilling Method: 

Geopirobe 
Date Drilled: 

4/30/03 
Logged By: 

JTH 

Logging Method: 

ASTM2488-90 

Development Method: 

Peristaltic Pump 

Project#: 

02633061-23 

ing Type: 

2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC-5' 

Ground Elevation: 

652.3 

Top of Casing Elevation: 

655.30 

Sheet Number 

2 OF 2 



mnr 
MW-302 

Traverse City 231-933-4041 
Flushing 81(M87-05S5 

Wllllainsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPAREDFOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

25 

30 

35 

GRADE Fill Sand 

10 

15 

20 

Clay^ trace gravel, brown, very dense, moist 
Sand, fine, trace silt, trace gravel, very dense, moist 

Clay, some sand, brown, very dense, wet 
Sand, some clay, brown, very dense, wet 
cTay^ tra^ gravel, brown, very dense, wet 
Sand, trace clayj brown, veiy disnse, wet 
ciavrtra^ sand, browm, very¥ense. wet 

100 

50 

75 

50 

BBS 

BBS 

BBS 

BBS 
EOB 24' 

i 
4 

16.30,36,42 

16,26,67 

10,24,29,33 

10.2^33 

I 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

Shepler Drilling 

Driller 

Randy Shepler 

Drilling Method: 

4%"HSA 

Date Drilled: 

5/19/03 

Logged By: 

JTH 

Logging Method: 

ASTM2488 

Development Method: Project#: 

Bailer 02633061-25 

,ing Type: 

2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC - 5' 

Ground Elevation: 

653.4 

Top of Casing Elevation: 

656.02 

Sheet Number 

10F1 



M 

WELL: 
MW-401 

PREPARED FOR: 

Wllllameburg Receiving and Storage LLC 

Traverse City 231-933-4041 
Flushing 810-487-0555 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Wllllameburg, Ml 49690 

10190 Munro Road 
Wllllameburg, Ml 49890 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Grass 

— 
— 

Sand, medium to course, trace silts, some gravel, brown, , moist ma 
w: — 

Clay, some sand, trace aravel, reddish brown, moist 
VWJ 

•5^55 — 

Clay, some sand, trace gravel, trace sitt, reddish brown, moist • 
5 1 90 

Clay, trace sand, trace gravel, brown, medium dense, moist 
BBS P 5,10,13,13 5 ~ 

Sand, course, some gravel, brown, very dense, moist 75 SBS 
P 

5,21,24 

— 
Sand, medium, trace gravel, very dense, brown, moist 50 BBS 1 10,23,37 

— 

10 
Sand, fine to medium, brown, dense, moist 50 BBB 1 5,16,23,27 

10 ~ — • 
Sand, fine, brown, dense, moist 50 BBB 1 6,12,18,21 

— 

_ 15 

1 
1 

Sand, fine to medium, brown, dense, moist 50 BBB i 8,20,34 15 ~ 

Sand, fine to medium, brown, very dense, moist 50 BBB 1 8,23,41 
— 

Sand, fine to medium, tan, ve^ dense, moist 50 BBB i 18,30,51 
— 

20 
Sand, medium to course, trace gravel, brown, very dens 50 BBB 1 18,31,44 

20 ~ 

— 
Sand, medium to course, brown, very dense, moist 

1 

~ 26 50 BBB 18,34,34 25 ~ 
_ 

Sand, fine to medium, gray, very dense, moist 
1 

— 

30 30 BBB 1 15,34,35 

1 
1 

1 
1 30 ~~ 

— 
Sand, fine to medium, brown, very dense, moist -»Z' rl-I"! 

V • 

35 Sand, medium, brown, very dense, wet 30 BBB 1 11,29,41 
VVAv": w 

m 35 

Drilling Contractor 

Shepler Drilling 

Driller: 

Randy Shepler 

Drilling Method: 

AV*" HSA 

Date Drilled: 

5/19/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488 

Development Method: 

Bailer 

Project #: 

1 02833081-25 
Ing Type: 

1 2" Schedule 40 PVC 

Screen Type and Length: 

2"PVC5fi 

Ground Elevation: 

858.7 

Top of Casing Elevation: 

858.92 

Sheet Number 

10F2 



Traverse City 231-933-4041 
Flushing 810-487-0655 

WELL; 
MW-401 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

40 

45 

50 

55 

60 

Sand, medium, brown, very dense, wet 

65 

70 

75 

Sand, medium, brown, very dense, wet 
EOB = 70 ft 

75 

30 

30 

BBS 

BBS 

BBB 

BBB 

BBB 

1 11,53,38 

18,24,24 

m 7,10,24 

21,48 

18,64 

40 

45 

50 

55 

60 

65 

70 

75 

Drilling Contractor 

Shepler Drilling 

Driller 

Randy Shepler 

Drilling Method: 

474" HSA 

Date Drilled: 

5/19/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2486 

Development Method: Project#: 

Bailer 02633061-25 

Ing Type: 

I 2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC 5 ft 

Ground Elevation: 

656.7 

Top of Casing Elevation: 

658.92 

Sheet Number 

2 OF 2 



Traverse City 231-933-4041 
Rushing 810-487-0555 

MW-402 

Williamsburg Receiving aiid Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

25 

30 

35 

GRADE Gravel 
Sand, course, gravel, brown, moist 

Sand, medium, trace grvel, brovyn to gray, moist 
Sand, fine,"dark"gray. medium dense, moist" 

®?rA5PAJj?fi®,?i?YLk''?wnj^medjum_den8e,_i^^^^ 
clay, some sand, gray, loose, moist 

10 

15 

20 

Sand, medium, trace gravel, brown, medium dense, moi 
Clay, gray, medium dense, moist 

Sand, medium, trace gravel, brown, medium dense, moist 

Sand, fine to medium, brown, loose, moist 

Sand, medium to course, brown, medium dense, moist 

Sand, fine to medium, brown, medium dense, moist 

Sand, medium, brown, very dense, wet 

50 SBS 

75 SBS 

90 SBS 

50 SBS 

50 SBS 

50 SBS 

50 SBS 

75 SBS 

75 SBS 

75 SBS 

50 SBS 

50 

50 

SBS 

BBS 

I 

I I 
P 

i 
I 

I 

5.7.6.4 

2.4.5.6 

3.4.5.5 

4,6,8,9 

4,7,9,9 

2,3,4,5 

3.3.2,2 

3.5.7.7 

4,8,11,13 

6,10,14,14 

14,24,31 

14,21,33 

6,15,41 

10 

15 

20 

25 

30 

35 

Driiiing Contractor 

Sheplor Drilling 

Driller 

Randy Shepler 

Driiiing Method: 

474" HSA 

Date Drilled: 

»19/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488 

Development Method: Project#: 

Bailer 02633061-25 
ing Type: 

2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC 5 ft 

Ground Elevation: 

655.4 

Top of Casing Elevation: 

657.57 

Sheet Number 

10F2 



WELL: 
MW-402 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 

Traverse City 231-933^041 
Rushing 81CM87-0555 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

10190 Munro Road 
Williamsburg, Ml 49690 

oePTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

I 
I 

1 

50 BBS 1 5,18,26 
— 

40 
Sand, medium, dark gray, medium dense, wet 

50 BBS 1 4,14,21 40 ~ 

45 45 ~ 

— 
Sand, medium to course, brown to gray, medium dense. wet 1 

— 

50 Clay, gray, medium dense, wet 75 BBB 1 5,16,26 50 

— EOB » 50 ft 
1 

— 

_55 55 ~ 

"" 60 60 ~~ 

65 65 

~ 70 70 

"" 75 75 

Drilling Contractor. Driller Drilling Method: Date Drilled: 

Shepler Drilling Randy Shepler 474" HSA 5/19/03 

Logged By: Logging Method: Development Method: Project#: 

JTH ASTM2488 Bailer 02633061-25 

ing Type: Screen Type and Length: Ground Elevation: Top of Casing Elevation: Sheet Number: 

1 2" PVC 2" PVC 5 ft 655.4 657,57 2 OF 2 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
MW-501 

Wiliiamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE 4 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

30 

35 

GRADE GRASS 
Topsoil sand & silt, brown, moist 

Sand, fine, dark brown, moist 

10 

15 

20 

25 

cFay, brown, moist 

Clay, brown, moist to 6", sand, fine 
& silt, brown, moist 
SarTd.'fine &'siif.'brown, moist 

75 

60 

30 

50 

85 

75 

70 

70 

90 

80 

Sand, fine, brown, moist 

Sand, fine, brown, moist, siity 
@ bottom 

90 

75 

95 

i P 
i I 
I 

3-7-7-9 

5-6-8-8 

2-8-24-7 

9-9-5^7 

4-4-8-9 

6-9-11-12 

3-3-6^7 

4-10-22r20 

4-8-11-20 

5-11-19-25 

i 

4-4-5-10 

7-20-36-43 

6-12-18-22 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

E&G Drilling 

Driller. 

Bob Geibers 

Drilling Method: 

AV*" HSA 

Date Drilled: 

10/15/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 

Bailer 2633061 
,lng Type: 

I PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

671.87 

Top of Casing Elevatlon; 

675.07 

Sheet Number 

1of2 



Traverse City 231-933^1 
Rushing 81(M87-0555 

WELLT 
iMW-501 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Wiiilamsburg, IMi 49690 

PREPARED FOR: 

Wiiliamisburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

35 

40 Sand, fine, brown, moist becoming 
silty_@4gi__ 

45 

50 

65 

Sand, fine, brown, wet 49-51' 

Silt, brown to gray, wet .59451;^ 

No recovery 69-71' 

80 79-81' 

89-91' 

90 

90 

100 

100 

100 

10-17-36-44 

i 
5-25-100 

15-19-24-76 

45-82-100 

62-39-100 

52-100 
75-28-54-100 

I I 
1 

35 

40 

45 

50 

65 

80 

95 EOB 91' 95 

Drilling Contractor 

ESQ Drilling 

Driller 

Bob GerlMrs 

Drilling Method: 

AV»' HSA 

Date Drilled: 

10/15/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 
Bailer 2633061 

Jng Type: 

I PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

671.87 

Top of Casing Elevation: 

675.07 

Sheet Number 

2 of 2 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
MW-502 Page 1 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

25 

30 

35 

GRADE GRASS 
Siity sand, dark brown 
Sitly sand, very dark brown 
Fine sand, some silt, dark brown moist 

Fine sand, dark brown, moist 

10 

15 

20 

Top 6" fine sand, dark brown, moist 
bottom 18" fine sand, light brown 
Fine sand, light brown, moist 

80 

65 

80 

90 

80 

60 

70 

80 

75 

90 

95 

90 
Fine sand, brown 

Fine sand, trace silt, brown, saturated wet 45 

Drilling Contractor 

E&GDriiiing 

Driller 

Bob Gerbers 

Drilling Method: 

4%" HSA 

i 

i 

11-16-26-34 

5-19-30-34 

13-22-17-24 

Date Drilled: 

10/16/03 

10 

15 

20 

25 

30 

35 

Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 

Bailer 02633061 
ing Type: 

PVC 

Screen Type and Length: 

PVC 5ft 

Ground Elevation: 

658.78 

Top of Casing Elevation: 

661.91 

Sheet Number 

1of3 



Traverse City 231-933-4041 
Rushing 810-487-0555 

WEUr 
MW-502 Page 2 Of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE* 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

35 

45 

50 

55 

60 

65 

70 

40 Fine Sand, Few Silt, Wet/Saturated, Brown 

Fine Sand, Light Brown, Sat 

Fine Sand, Light Brown, Sat 
Fine Sand, Siit, Light Brown (Bottom 4") 

80 

95 

90 

5-12-22-34 

15-6-19-46 
See Note 

23-29-85-47 

24-12-42-100 

V 
•V.'V 

•vvvv 

« 

i 
ivV.V 

35 

40 

45 

50 

55 

60 

65 

70 

Drilling Contractor 

E&G Drilling 

Driller 

Bob Gerbers 

Drilling Method: 

4Vr HSA 

Dale Drilled: 

10/16/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: 

Bailer 

Project#: 

2633061 
ngType: 

I PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

658.78 

Top of Casing Bevation: 

661.91 

Sheet Number 

2 of 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WEEE 
MW-502 Page 3 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE 4 
INTERVAL BLOW COUNT WEU DIAGRAM DEPTH 

1 
1 

1 

70 ~ 

i 
I
N

 

Clay: Likely clay lens, not sampled 

1 
1 

1 1 
1 

R
 

— 

1 
1 

80 Sand: Fine, Light Brown, Trace Silt 95 1 26-22-28-50 80 

_85 

1 
85 ~ 

Sand: Top Is Fine 

Clay: Grey, Wet (Bottom 1') 50 1 25,23,50 

90 Clay: Grey, Wet 90 
Sand: Fine, Light Brown, Saturated (6") 100 i 25,27,50 

90 21,26,50 
— 

~ 95 
Sand: Fine, Light Brown, Saturated (1") 
Clay; Gray, Wet 1 95 ~ 

§
 

1 
1 

1 
1 
I

I
I
 

EOB@95' 

100"~°° 

0 

Drilling Contractor: Driller Drilling Method: Date Drilled: 

E&G Drilling Bob Gertiers AV*" HSA 10/16/03 

Logged By: Logging Method: Development Method: Project #: 

JDH ASTM D 2488 Bailer 2633061 

ng Type: Screen Type and Length: Ground Elevation: Top of Casing Elevation: Sheet Number 

1 PVC PVC 5 ft 658.78 661.91 3 of 3 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 



Traverse City 231-933^041 
Rushing 81(M87-0555 

WELLT 
MW-601 Page 1 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Grass 

10 

15 

20 

Sand, fine, light brown, moist 

25 
Sand, silty, dark brown, moist 

30 

35 Sand, fine, light brown, moist 

95 

90 

95 

SBS 

SBS 

SBS 

m 

m 

8-15-30-41 

8-16-25-51 

16-24-43-50 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

E&G Drilling 

Driller 

Bob Gerbers 

Drilling Method: 

4%" HSA 

Date Drilled: 

10/17/03 

Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project#: 

Bailer 02633061 

ig Type: 

PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

675.01 

Top of Casing Elevation: 

678.24 

Sheet Number 

1 of 3 



Travetse City 231-933^041 
Flust\lng 810-487-0555 

WELL: 
MW-801 Page 2 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

40 
40 SBS 

Sand, fine, light brown, moist 

45 
Sand, fine, fgw gravel, light brown, moist 

50 

V 

55 

Sand, fine, trace gravel, light brown, moist 
60 SBS 

Sand, fine, trace silt, brown, wet 

60 

65 

70 

75 

Sand, fine to medium, trace coarse sand, light brown, wet 100 SBS 
Sand, fine to medium, trace silt, wet 

17-50 

5-21-37-50 

19-12-21-50 

I 
I 
I 

•'.•VVvV 

Vi# 

40 

45 

50 

V 

55 

60 

65 

70 

75 

Drilling Contractor 

E & G Drilling 

Driller 

Bob Gertmrs 

Drilling Mettiod: 

4V*" HSA 

Date Drilled: 

10/17/03 

Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 

Bailer 02633061 

.igType: 

PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

676.01 

Top of Casing Elevation: 

678.24 

Sheet Number 

2 of 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL; 
MW-601 Page 3 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

Fine sand, trace medium, light brown, vreL coarsening upward 

80 

85 

100 

80 

90 
Sand, fine, trace medium, light brown, saturated 80 

95 

100 

105 

110 

115 

Sand, fine, trace silt, light brown, saturated 
EOB @ 101 

60 

SBS 

SBS 

SBS 

SBS 

18-32-43-50 

3-4-7-22 

i 24-38-54-50 

24-30-25-50 

80 

85 

90 

95 

100 

105 

110 

115 

Drilling Contractor 

E&G Drilling 

Driller. 
Bob Gerbers 

Drilling Method: 

4y4" HSA 

Date Drilled: 

10/17/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2486 

Development Method: Project #: 

Bailer 02633061 
iing Type: 

PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

675.01 

Top of Casing Elevation: 

678.24 

Sheet Number. 

3 of 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELLT 
MW-602 Page 1 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Grass 

10 

15 

20 

Sand, fine, light brown 
Slit, dark brown 
Sand, fine, light brown 

25 

30 

35 Sand, fine, light brown, moist 

95 

60 

60 

55 

SBS 

SBS 

SBS 

SBS 

i 17-15-41-50 

15-26-50 

15-30-50 

14-48-50 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

E S G Drilling 

Driller 

Bob Gerbers 

Drilling Method: 

4%" HSA 

Date Drilled: 

10/17/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project#: 

Bailer 02633061 

ig Type: 

PVC 

Screen Type and Length: 

PVC 5ft 

Ground Elevation: 

677.89 

Top of Casing Elevation: 

681.19 

Sheet Number 

lot 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
MW-602 Page 2 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TVPEA 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

40 

45 

50 

Sand, fine, brown, moist 
Sand, fine, trace silt, light brown, moist 

_ 55 V 

Sand, fine, trace medium, light brown. 

gQ Sand, silty, wet 

65 

70 

75 Sand, fine, trace medium, light brown, wet, heave 

60 BBS 

55 BBS 

100 BBS 

100 BBS 

17-50 

5-21-37-50 

i 1 
19-12-21-50 m mm. 

m 
m 

40 

45 

50 

V55 

60 

65 

70 

75 

Drilling Contractor: 

E&G Drilling 

Driller 

Bob Gerbers 

Drilling Method: 

4%" HSA 

Date Drilled: 

10/17/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project#: 

Bailer 02633061 
tg Type: 

PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

677.89 

Top of Casing Elevation: 

681.19 

Sheet Number 

2 of 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
MW-602 Page 3 of 3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49890 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES. 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

80 

85 

90 

Sand, fine, trace medium, light brown, wet, heave 

Sand, fine to medium, light brown, wet 

95 

100 

105 

110 

Sand, fine, light brown, wet. 
EOB@99' 

115 

100 SBS 

70 SBS 

95 SBS 

18-44-27-33 

16-8-10-12 

28-49-37-50 

80 

85 

90 

95 

100 

105 

110 

115 

Drilling Contractor 

E&G Drilling 

Driller 

Bob Gerliers 

Drilling Method: 

4y4" HSA 

Date Drilled: 

10/17/03 
Logged By: 

JDH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 

Bailer 02833081 
ing Type: 

PVC 

Screen Type and Length: 

PVC 5 ft 

Ground Elevation: 

677.89 

Top of Casing Elevation: 

881.19 

Sheet Number: 

3 of 3 



Traverse City 231-933-4041 
Flushing 810-487-0555 

mnr 
Background Monitor Well 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPES 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

25 

30 

35 

GRADE Grass 

Sand, medium to course, trace gravel, brown, 
medium dense, moist 

10 

15 

20 

course, reddish brown, loose, moist 
Sand, medium, trace clay, reddish brown, Foose, moist 
SarTd,"medium to course, trace siTtI trace clay, 
reddish brown, loose, moist 
San'd.'fine to'mVdiu^^ medium dense, rnoist 

Sand, medium, brown, dense, moist 

Sand, medium, ten, medium dense, moist 

Sand, medium, tan, very dense, mosit 

®?rA!}2®?'iyDii?J5°yr§§ii§ri-'^®![x.5l®Q5®iiDoi§l 

50 

50 

75 

50 

75 

75 

75 

50 

50 

50 

50 

30 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

SBS 

P 
i 
i 

i 

1 

i 

3,5,5,7 

4.7.5.5 

1.2.3.6 

6,12,16,20 

9,20,26,27 

10,18,21 

11,24,37,41 

15,33,43 

17,35,46 

16,38,43 

20,66 

25,50 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

Shepler Drilling 

Driller: 
Randy Shepler 

Drilling Method: 

VA"HSA 

Date Drilled: 

5/20/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488 

Development Method: Project#: 

Bailer 02633061-25 
ng Type: 

I 2" Schedule 40 PVC 

Screen Type and Length: 

2" PVC 5 ft 

Ground Elevation: 

682.4 

Top of Casing Elevation: 

S-684.68/D-684.3 

Sheet Number 

1 OF 2 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
Background Monitor Well 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving end Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

40 

45 

50 

Sand, course, some gravel, very dense, moist 30 

30 

BBS 

SBS 

iL 55 Sand, course, trace gravel, very dense, moist 20 SBS 

60 

65 

70 

Sand,_cou_ree_,_some^rave[,_veiYd_e^n 20 SBS 

'm 

i 

17,71 

33,56 

60,30 

17,41 

75 Trace Gravel SBS 
EOB = 75ft 

1 ! 

S 
S 

•n 

I w-vi 

40 

45 

50 

55 

60 

65 

70 

75 

Drilling Contractor: 

Shepler Drilling 

Driller 

Randy Shepler 

Drilling Method: 

4y4" HSA 

Date Drilled: 

5/20/03 
Logged By: 

JTH 

Logging Method: 

ASTM 2488 

Development Method: Project#: 

Bailer 02633061-25 

ing Type: 

I 2" PVC 

Screen Type and Length: 

2" PVC 5 ft 

Ground Elevation: 

682.4 

Top of Casing Elevation: 

S-684.68/D-684.3 

Sheet Number: 

2 OF 2 



Traverse City 231-933^041 
FliBhIng 81CM87-0555 

WEiir 
P2-1 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

V 

10 

15 

GRADE Sand 
SAND, fine to medium, brown dry 

CLAY, gray, mosit, strong odor 

CLAY, some sand, gray, moist, strong odor 

SAND, medium to course, brown to gray, wet 
10 

15 

Driiling Contractor 

Inland Seas Engineering, Inc 

Driller: 

Jeff Hill 

Drilling Mettiod: 

Hand Auger 

Date Drilled: 

6/20/03 

Logged By: 

JTH 

Logging Mettiod: 

ASTM D 2488 

Development Mettiod: Project#: 

N/A 02633061-25E 
ng Type: 

I PVC 

Screen Type and Lengtli: 

PVC 5 Ft 

Ground Elevation: 

630.07 

Top of Casing Elevation: 

633.08 Feet 

Stieet Number: 

10F1 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
PZ-2 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

10 

15 

GRADE Sand 

CLAY, trace sand, trace gravel, brown, moist 
CLAY, gray, moist 

iiliAY..traoefi_ne_sanc^^ 

SAND, fine, brown, moist 

SAND, fine, some silt, brown, moist 

SAND, fine, brown, moist 

10 

15 

Drilling Contractor: 

Inland Seas Engineering, Inc 

Driller: 

Jeff Hill 

Drilling Method: 

Hand Auger 

Date Drilled: 

6/23/03 

Logged By: 

JTH 

Logging Method: 

ASTMD2488 

Development Method: Project#: 

N/A 02633061-25E 

ng Type: 

PVC 

Screen Type and Length: 

PVC 5 Ft 

Ground Elevation: 

627.27 

Top of Casing Elevation: 

631.69 

Sheet Number 

1 0F1 



Traverse City 231-933-4041 
Flushing 810-487-0555 

WELL: 
PZ-3 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Mi 49690 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Grass 

SAND, medium, little silt, brown to gray, moist 

10 

15 

SILlL§oiD!L5D®.§!'rA'_^£?wjli°-9C?YLlS9M 

S'i-X_?PJI!5_5D®.?!'rA'_^§'l!5JiL®YLD19L®? 
CLAY, dark gray, wet, strong odor 10 

15 

Drilling Contractor: 

inland Seas Engineering, inc 

Driller: 

Jeff Hill 

Drilling Method: 

Hand Auger 

Date Drilled: 

6/23/03 

Logged By: 

JTH 

Logging Method: 

ASTM D 2488 

Development Method: Project #: 

N/A 02633061-25E 

ng Type: 

PVC 

Screen Type and Length: 

PVC 5 Ft 

Ground Elevation: 

639.43 

Top of Casing Elevation: 

642.29 Feet 

Sheet Number: 

10F1 



Traverse City 231-933-4041 
Flushing 810487-0555 

WELL: 
HAW-4 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

PREPARED FOR: 

Williamsburg Receiving and Storage LLC 
10190 Munro Road 

Williamsburg, Ml 49690 

DEPTH SOIL OESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL BLOW COUNT WELL DIAGRAM DEPTH 

GRADE Sand 

TOPSOIL 

SAND" medium, trace clay, brown, moist 

10 
SAND^ medjum^^ trace to sdme_9l_^,_brown,_mo[^^^^ 

SAND, medium, tan, moist 

SAND, fine, gray, wet 
End of Boring - 16.0 Feet 

10 

15 

Drilling Contractor 

Inland Seas Engineering, Inc 

Driller 

Jeff Hill 

Drilling Method: 

Hand Auger 

Date Drilled: 

10/30/03 

Logged By: 

JTH 

Logging Method: 

ASTM D 2488 

Development Method: Project #:' 

N/A 02633061-25E 

ig Type: 

I PVC 

Screen Type and Length: 

PVC 5 Ft 

Ground Elevation: 

630.07 

Top of Casing Elevation: 

629.46 Feet 

Sheet Number: 

1 0F1 



APPENDIX F 

LABORATORY ANALYTICAL 
TESTING REPORTS 



COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 
• H M •• • • • 

WILLIAMSBURG R & S 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 -1 
JEFF HILIVISE 

5/30/03 
8:30 AM 
BKG-S 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration L^ 

5 3 

Pate DrinMpfl Water 
Unite Analyst Completed Reo LlmitfMCLl 

mg/L (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY:S; 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP; 

• • 
ANALYTICAL 

WILLIAMSBURG R&S 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946^767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 -2 
JEFFHELL/ISE 

5/30/03 
8:30 AM 
BKG-D 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LOO 

18 3 

Date Drinking Water 
ynite Analysl Coinpleted ReBmnlt(MCL) 

mg/L (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 032003-3 
SAMPLED BY: JEFFHILUISE 

DATE RECEIVED: 5/30/03 
TIME RECEIVED: 8:30 AM 
SAMPLE ID: MW-101 

DATE SAMPLED: 5.'28/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration L^ 
367 5 

Pate Drinking Water 
Unite Anabsl Completed Rpfl Umlt(MCL) 

iiiga.(PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

^S = DISSOLVED 

APPROVED BY: u MA 
SHANNASHEA 
LAB MANAGER 

Page 1 Of 1 

SOS ANALYTICAL, INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 
M M M • • • 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so5analytiqU.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 -4 
JEFFHILUISE 

5/30/03 
8:30 AM 
MW-102 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LOD 

9 2 

Date. DrlnWog Water 
Unite Anal]^ Completed Reg UmltfMCLl 

mgr. (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page! of 1 

SOS ANALmCAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 
• • • M M •• 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 - 5 
JEFFHILL/ISE 

5/30/03 
8:30 AM 
MW-201 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LOD 

526 5 

Unite 
mg/L(PPM) 

Drinking Water 
Analyst Completed Reg LimltlMCLl 

KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY{ 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER Ad 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R & S 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse CHy. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

wvmsosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 -6 
JEFFHILL/ISE 

5/30/03 
8:30 AM 
MW-202 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LCD 

2 2 

Date Drinklnfl Water 
Unite Anaj^ Completed Reg Llmit(MCL) 

mgr. (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY 
SHANNASHEA 
LAB MANAGER 

Paget of 1 

SOS ANALYTICAL, INC IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT; 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 
• • • M 1. •• 

WILLIAMSBURG R & 8 

• • 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED; 
SAMPLE MATRIX: 

032003 -7 
JEFFHEITISE 

5/30/03 
8:30 AM 
MW-301 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORiDE EPA 325.2 

Pate Drinking Water 
Concentration LOD UQjjte Analyst Comoleted Rao LlmltlMCLl 

141 3 nig/L(PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: \J, 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



SOS ANALYTICAL 
4125 Cedar Run Rd., Suite B 

Traverse City. Ml 49684 
Phone 231-946-6767 

Fax 231-946-8741 
wvvw.sosanalytical.com 

COMPANY; WILLI/WISBURGR&S SOS PROJECT NO: 032003 - 8 

NAME: 
SAMPLED BY: JHFFHILL/ISE 

PROJECT NO: 02633061.28 DATE RECEIVED: 5/30/03 
WSSN: 
WELL PERMIT: 
TAX ID: 

TIME RECEIVED: 
SAMPLE ID: 

8:30 AM 
MW-302 

LOCATION: 10190 MUNRORD DATE SAMPLED: 5/28/03 

WILLIAMSBURG 
MI 

TIME SAMPLED: 
SAMPLE MATRIX: WATER 

COUNTY: 

WILLIAMSBURG 
MI 

TWP: 

INORGANICS 

Analysts 
Date Drinkinfl Water 

Concentration LOD Units Analjpt Completed Reg LlipltfMGL) 

CHLORIDE EPA 325.2 14 2 tog/L (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY; 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
7WP: 

SOS ANALYTICAL 
• • • Mi IB •• 

WILLIAMSBURG R & 8 

• • 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so5anaiytical.coin 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003-9 
JEFFHILL/ISE 

5/30/03 
8:30 AM 
MW-401 

5/28/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concsptratlon 1^ 

267 3 

Date DrinWnfl Water 
Unife Anaflgt Coinpleted f^eq Llmlt(MCL) 

ms/L (PPM) KMC 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 ofl 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACH: 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
7WP: 

• • 
ANALYTICAL 
M M •• • • • 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse Qty, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032003 -10 
JEFFHILL/ISE 

5/30/03 
8:30 AM 
MW-402 

5/28/03 

WATER 

INORGANICS 

ftna'Ys's 
CHLORIDE EPA 325.2 

Concentration LCD 

53 2 

Date. DrinWno Water 
Unite Analyst Completed ReflUmlt(MCL) 

mg^CPPM) KMC i 6/3/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL >= FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID; 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 
M M M • • • 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRO.RD 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.coin 

032186-1 
JEFFHILL/ISE 

6/6/03 
2:08 PM 
BKO-S 

6/6/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LCD 

6 1 

Date. DrinMnq Water 
UQite Analyst Completed Reg LImltfMCU 

ing/L(PPM) KMC 6/10/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY; 
SHANNASHEA 
LAB MANAGER 

Page 1 Of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 
M B M • • • 

WILLIAMSBURG R & 8 

02633061,28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytlcal.com 

SOS PROJECT NO: 032186 -2 
SAMPLED BY: Jtil-T HILL/ISE 

DATE RECEIVED: 6/6/03 
TIME RECEIVED: 2K)8PM 
SAMPLE ID: MW-101 

DATE SAMPLED: 6/6/03 
TIME SAMPLED: 
SAMPLE MATRIX: WAIER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concontratlon LOD 

250 5 

Date. Drtnklna Water 
Unite Assm Completed ReflLlmlt(MCL) 

(PPM) KMC 6/10/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDERTHE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 
M M _ • • • 

WILLIAMSBURG R & 8 

02633061,28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032186 -3 
JEFFHILL/ISE 

6/6/03 
2:08 PM 
MW.102 

6/6/03 

WATER 

INORGANICS 

Analysis 
CHLORIDE EPA 325,2 

Date. Drtnklnfl Water 
Concentration UQlk Apa^s^ Comoletad Reo LlmltlMCLl 

10 1 nigflL(PPNO KMC 6/10/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 ofl 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER Ad 



• • • 
ANALYTICAL 
•• M W • • • 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so^alytical.com 

COMPANY: WILLIAMSBURG R & S SOS PROJECT NO: 032186 -4 

NAME: 
SAMPLED BY: JEFFHILL/ISE 

PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 

02633061.28 DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

6/6/03 
2:08 PM 
MW-201 

LOCATION: 10190 MUNRORD DATE SAMPLED: 6/6/03 

WILLIAMSBURG 
Ml 

TIME SAMPLED: 
SAMPLE MATRIX: WATER 

COUNTY: 

WILLIAMSBURG 
Ml 

TWP: 

INORGANICS 

Analysis 
Date DrinKlnfl Water 

Concentration LOD Units Analyst Com Dieted Reo LImltlMCLl 

CHLORIDE EPA 325.2 496 6 III8'L(PPM) KMC 6/10/03 

NO = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R & S 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so$analyticaLcom 

SOS PROJECT NO: 032186-5 
SAMPLED BY: JEFFHILL/ISE 

DATE RECEIVED: 6/6/03 
TIME RECEIVED: 2:08 PM 
SAMPLE ID: MW-202 

DATE SAMPLED: 6/6/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Coneentratlen LOP 

1 1 

Date Drinklnfl Water 
Un!^ AOSiyst Cotripleted ReflLlmlt(MCL) 

mg/LCPPM) KMC 6/10/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
4ASHEA 

LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER Ad 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse Qty. Ml 49684 

Phone 231-946.6767 
Fax 231-946-8741 

www.sosanalyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032186 -6 
JEFFHILL/ISE 

6/6/03 
2:08 PM 
MW-301 

6/6/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concantratlon LOO 

137 3 

Dito Drtnklna Water 
Unite Anabgt Completed ReaUmltfMCU 

mg/L (PPM) KMC 6/10/03 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: / mu 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING VYATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID; 
LOCATION: 

COUNTY: 
TWP; 

• • 
ANALYTICAL 

• 1. M M • • • 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse Qty. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalyticaLcom 

SOS PROJECT NO: 032186 - 7 
SAMPLED BY: JEFFHILL/ISE 

DATE RECEIVED: 6/6/03 
TIME RECEIVED: 2:08 PM 
SAMPLE ID: MW-302 

DATE SAMPLED: 6/6/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Date. Drinking Water 
Concentration LOjP Units Analyst Completed Reg LlmitlMCLl 

17 1 nig/L(PPM) KMC 6/10/03 

NO = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: U 
SHANNASHEA 
LAB MANAGER 

Page 1 Of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • 
ANALYTICAL 
M M B • • • 

WILLIAMSBURG R & S 

02633061.28 

10190 MONRO RD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd. Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalirtical.com 

SOS PROJECT NO: 032186 -8 
SAMPLED BY: JEFFHILL/ISE 

DATE RECEIVED: 6/6/03 
TIME RECEIVED: 2:08 PM 
SAMPLE ID: MW-401 

DATE SAMPLED: 6/6/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Coficentratlon 
376 5 

Date. Drinking Water 
UQjte Completed peg Llfnlt(MCM 

iiiga.(PPM) KMC 6/10/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY:; 
'•^HANNASHEA 

LAB MANAGER 

Page 1 Of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R & 8 

02633061.28 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032188-9 
JEFFHILLTSE 

6/6/03 
2:08 PM 
MW.402 

6/6/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Date. Drinking Water 
Concentration LOD Unjte Analyst Completed Rofl LImltfMCL) 

60 2 mg^CPPM) KMC 6/10/03 

NO = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

SOS ANALYTICAL 

CHERRY BLOSSOM, L.L.C. 

02633061 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse Qty. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035436 -2 
TIM GATES/ISE 

10/20/03 
3:34 PM 
MW-501 

10/20/03 

WATER 

INORGANICS 

Afialysl? 

CHLORIDE EPA 325.2 

Concentration 
51 5 

DalfL Drinking Water 
Unite Analyst Completed Reg LlmltlMCU 

ing«.(PPM) KMC 10/21/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LABIWVNAGER 

Page 1 Of1 

SOS ANALYriCAL. INC IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING V\/ATER ACT 



COMPANY: 

NAME: 
PROJECT NO; 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

CHERRY BLOSSOM, L.L.C. 

02633061 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035436 -3 
TIM GATES/ISE 

10/20/03 
3:34 PM 
MW-502 

10/20/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE m»A 325.2 

Concentration LOD 

14 5 

Date Drinking Water 
am Ana]3Bt Completed Reg Umlt(MCL) 

mgO-CPPM) KMC 10/21/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

• • • ^ M 

CHERRY BLOSSOM. L.LC. 

02633061 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035436 -1 
TIMGATES/ISE 

10/20/03 
3:34 PM 
MW-601 

10/20/03 

WATER 

INORGANICS 

Analysis 

CHLCaUDE EPA 325.2 

Concentration LOP 

13 5 

Date Drinking Water 
Unite Analyst Completed Reo LImltlMCLl 

mg/L(PPM) KMC 10/21/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



• • 
ANALYTICAL 
•• M M • • • 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
7WP: 

CHERRY BLOSSOM, L.L.C. 

02633061 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd.. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www-sosanalyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035436 -4 
TIMGATES/ISE 

10/20/03 
3:34 PM 
MW-602 

10/20/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Date. Drinklnfl Water 
Concentration LOP ynjte Anahgt Completed Rea UmlttMCD 

13 5 ing/L(PPN^ KMC 10/21/03 

NO = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG R & S 

02633061-25E 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse Qty, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035699 -1 
JEFFHILL/ISE 

10/30/03 
3:20 PM 
MW-SOl 

10/30/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration 1^ 

43 3 

Pate Drinking Water 
Unik Analyst Completed Reg LlmWMCLI 

nig/L(PPM) KMC 11/4/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 Of1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 
• • • 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG R & 8 

02633061-25E 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.spsanalyticaLcom 

SOS PROJECT NO: 035699 -2 
SAMPLED BY: JEFF HILL/ISE 

DATE RECEIVED: 10/30/03 
TIME RECEIVED: 3:20 PM 
SAMPLE ID: MW-502 

DATE SAMPLED: 10/30/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 
poncetrtrim9P kSD 

7 3 

Unite 

mg'LCPPM) 

Drinking Water 
AaaBtst Completed ReoLlmltlMCLI 

KMC 11/4/03 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APmOVEDBY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG R & S 

02633061-25E 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
. Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytlcal.com 

SOS PROJECT NO: 035699 -3 
SAMPLED BY: JELTHILL/ISE 

DATE RECEIVED: 10/30/03 
TIME RECEIVED: 3:20 PM 
SAMPLE ID: MW-601 

DATE SAMPLED: 10/30/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration LOD 

8 3 

Date Drinking Water 
Unite Analyst Completed Reg Uiplt(MCL) 

m»^(PPM) KMC 11/4/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY 
SHANNASHEA kSHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID; 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG R & 3 

02633061-25E 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-874! 

vvww.sosanalytlcal.cofn 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

035699 -4 
JEFFHILL/ISE 

10/30/03 
3:20 PM 
MW-602 

10/30/03 

WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Da^ Drinking Water 
Concentration LOD Unite AnsiM Completed Reg UrnItfMCLl 

5 3 iiigfl.(PPM) KMC 11/4/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL =» FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R & 8 

02633061-25E 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so5analytical.com 

SOS PROJECT NO: 035699-6 
SAMPLED BY: JEFFHILLASE 

DATE RECEIVED: 10/30/03 
TIME RECEIVED: 3-.20 PM 
SAMPLE ID: HAW-4 

DATE SAMPLED: 10/30/03 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE m>A 325.2 

Pate Drinking Water 
Concentration LOD Unite Analyst Completed Reo LImltlMCLI 

170 5 ineT.(PPM) KMC 11/4/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
tAB MANAGER 

Page 1 of 1 

SOS ANALYriCAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 
• la •> . • • • 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

WILLIAMSBURG R & 8 

02633061 

MUNROERD 

AVILLIAMSBURO 
Ml 

RECEIVED NOV 2 1 211(13 
4125 Cedar Run Rd.. Suite B 

Traverse City, Ml 49684 
Phone 231-946-6767 

Fax 23!-946-8741 
www.sosanaJytlcaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

035889 -1 
TIM GATES-TSE 

11/12/03 
10:55 AM 
HAW-4 

11/12/03 DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: WATER 

INORGANICS 

Analysis 

CHLORIDE EPA 325.2 

Concentration 

155 5 

Date Drinking Water 
Unite Analyst Completed Reg LlmltjMCL) 

nig/L(PPM) KMC 11/18/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 

3S = DISSOLVED 

APPROVEDBY: _C 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



APPENDIX G 

SOUTHERN BRINING PIT AREA 
STORMWATER OUTFALL 

SAMPLING RESULTS 



Daily Flow Log 
Southern Brine Pit Area 
Pavement Drain Outfalls 
Eastern Retention Basin 

RGCEIVEO AUG 2 5 20113 

Month JTlO-s. 2005 

Date 

North 

Outfall 

South 

Outfall 

North 

Outfall 

South 

Outfall PRECIP,? 
(Y/N) Initials Time Date 1 FLOW?(Y/N) 1 SAMPLED ? (Y/N) 

PRECIP,? 
(Y/N) Initials Time 

1 N N N M N ( "Yi ^'«o mlS^ 

2 N N N N N im/SSi 
3 N N M M N r I0.45 ̂  pm 

4 N W N M M 
5 Y Y N Y ^ 10:00 un^ 

6 N M N M Tt» 

7 M l\i N /vl M ^ 2JH-0 

8 N KJ M N N 12= Off "mrfSC 
9 M N N N M 3'15 

10 M Kl N N /M 2.' CO 

11 V Y N N Y i L '-C^ nn^l 

12 Y V N M "S l0'O0> ^ pm 

13 N Kl M N ' r Moo 
14 N N Kl M M iL- /^Slpm 

15 N Kl N N Kl St r <|a3 "n© 
16 Pi N fM N N t| O0> 

17 N N N l\) S5( 
T. ao unifSt 

18 M N N IN IM c l-OOtn/fiHt 
19 IM N N N N dk/L_ . "npm 

20 Y Y N Y V 9!. lO 
21 N M N M k\ ( ^^5 ̂ P"' 
22 M M N M M I'15 
23 M N N N N 
24 H N N IS 
25 N N N M / "ao 
26 N N N f\l N '7 ^0 ""rf? 
27 N M Kl N 
28 N M N N fN f DXL- M3O "1^ 
29 M IM M M ( 
30 Y M V ; sEt 3 •'00 
31 N N N N N r 2.''00 im^n 



RECEIVED AUG 2 5 2I1IS 

Dally Flow Log 
Southern Brine Pit Area 
Pavement Drain Outfalls 
Eastern Retention Basin 

Month {N.\.txna. , 200_2L 

Date 

North 

Outfall 

South 

Outfall 

North . 

Outfall 

South 

Outfall PRECIP? 

(V/N) initials Time Date FLOW ? (Y/N) SAMPLED ? (V / N ) 
PRECIP? 

(V/N) initials Time 

1 N N fM N M C 'i'CO 

2 N M fM Tvl H ( m 4:oo mgs) 
3 M • N N N N ( 7: GO ""rfte 
4 fM M N N diL 2-:oO trarfnl! 

5 (NJL K Pd t ijiO 

6 M M M M f 
7 N W N N r H-30 

8 N] N N N IM . 5: IS «mfe 
9 Pi Pi IM (M r 3D la'00 tm^ 
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ANALYTICAL 
«i «> >• o • e 

4125 Cedar Run Road, Suite B 
Traverse City, Mi 49684 

voice: (231) 946-6767 
fax: (231) 946-8741 

SOSanalytlcal.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION; 

WILLIAMSBURG R & S 

02633061-28E 

10190 MUNRORD 

MI 
COUNTY: 
TWP: 
INORGANICSAVET CHEMISTRY/METALS 

SOS PROJECT NO: 
SAMPLED BY:: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

031509 -1 
TERRY VAVRS 

5/6/03 
10:35 AM 
NORTH OUTFALL 

5/5/03 . 

WATER 

Date DrInKipq Wati£ 
Analysis Concentration LCD Units Analyst Comoleted ReqLlmlt(MCL) 
BOD 5-DAY EPA 405.1 <67 67 mg/L (PPM) KMC 5/12/03 
CHLORIDE EPA 325.2 6 3. mg/L (PPM) KMC 5/6/03 
PHOSPHORUS-TOTAL EPA 365.4M 0.96 0.15 mg/L (PPM) KMC 5/8/03 
SODIUM - EPA 273.1 5.06 0.5 mg/L (PPM) KMC 5/6/03 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Pagelofl 



COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL • •••••• a 
WILLIAMSBURG R & 8 

• • 

02633061-28E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Mi 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.so$analyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

031810 -1 
JANET/WRS 

5/20/03 
3:05 PM 
SOUTH OUTFALL 

5/20/03 

WATER 

INORGANICSAVET CHEMISTRY/METALS 

Analysis 

BCff) 5-DAY EPA 405.1 

CHLORIDE EPA 325.2 

PHOSPHORUS-TOTAL EPA365.4M 

SODIUM-H'A 273.1 

Date. pripklnfl Water 
Concentration LQD Unjte Analyst Completed Reo LImltlMCLl 

57 40 mgT (PPM) KMC 5/27/03 

4 2 mg/L (PPM) KMC 5/27/03 

0.25 0.15 ing/L(PPM) KMC 5/22/03 

2.59 0.5 tos/L (PPM) KJ 5/22/03 

RECEIVED MAY 3 0 201)3 
lnvoior> r'< 
Prc;c:: • • 
InK" 
Er-r " • 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

3S = DISSOLVED 

APPROVED BY 
SHANNASHEA 
LAB MANAGER 

PBgelofl 

SOS ANALYTICAL, INC. IS CERTIRED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



RECEIVED JUL 2 2 2003 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

WILLIAMSBURG R a S 

• • 

02633061-28E 

10190 MUNRORD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalyticaLcom 

SOS PROJECT NO: 
SAMPLED BY: 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

033010 -1 
JANET/WRS 

7/10/03 
4:55 PM 
SOUTH OUTFALL 

7/10/03 

WASTE WATER 

INORGANICSAVET CHEMISTRY/METALwS 

Analysis 

BOD 5-DAY EPA 405.1 

CHLORIDE EPA 325.2 

PHOSPHORUS-TOTAL EPA365.4M 

SODIUM-EPA273.1 

Date. Drinking Water 
Concentration Units Analyst Completed Reg LImltlMCLl 

27 14 mgr. (PPM) KMC 7/16/03 

5 2 mg/L(PPM) KMC 7/15/03 

0.08 0.05 mg/LCPPM) KMC 7/17/03 

13.4 5.0 mg/L(PPM) KJ 7/11/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL= FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 
SHANNASHEA 
LAB MANAGER 

Page 1 of 1 

SOS ANALYTKLM, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

RECEIVED JUH 1 9 2003 
ANALYTICAL 
•• M H • • • 

WILLIAMSBURG R & 8 

02633061-28E 

10190 MONRO RD 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd., Suite B 
Traverse City, Mi 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

SOS PROJECT NO: 
SAMPLED BY; 

DATE RECEIVED: 
TIME RECEIVED: 
SAMPLE ID: 

DATE SAMPLED: 
TIME SAMPLED: 
SAMPLE MATRIX: 

032255 -1 
JANET/WRS 

6/10/03 
2:15 PM 
NORTH OUTFALL 

6/10/03 

WATER 

INORGANICSAVET CHEMISTRY/METALS 

Analysis 

BOD 5-DAY EPA 405.1 

CHLORIDE EPA 325.2 

PHOSPHORUS-TOTAL EPA365.4M 

SODIUM-EPA273.1 

Da^ Drinking Water 
CoQcentratiOQ LQD Unjte Analyst Combleted RM LlmltiMCLi 

12 4 rag/L (PPM) KMC 6/16/03 

3 2 n^CPPM) KMC 6/17/03 

0.21 0.05 ing/L(PPM) KMC 6/12/03 

5.0 0.5 mgr. (PPM) KJ 6/12/03 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
S.U. = STANDARD pH UNITS REPORTED AT 25 C 

>S = DISSOLVED 

APPROVED BY: ^VUl/yUU 
SHANNASHEA 
LAB MANAGER 

Page 1 of1 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 
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WORK PLAN FOR HYDROGEOLOGIC STUDY AND REPORT 
CONSENT ORDER #NO. 31-07-02 SECTION IV(C.)(1 •) 

Williamsburg Receiving and Storage, L.L.C. 
10190 Munro Road 

Whitewater Township, Michigan 

INTRODUCTION 
On August 16, 2002 Consent Order No. 31-07-02 (Order) became effective. This agreement 
between MDEQ and Williamsburg Receiving and Storage, L.L.C. (WRS) included several 
actions incumbent upon WRS enumerated within the Order's Compliance Program, Section IV. 
Section IV(c.)(l.) requires submittal of a Work Plan for a Hydrogeological Study (HS) and 
preparation of a HS Report (Report). The Work Plan must include a schedule for completion 
of tihe HS and submittal of the Report within 180 days following MDEQ's approval of the HS 
Work Plan. 

The Order indicates that the HS is intended to, ""^determine the impact of brine pits and 
wastewater discharges on groundwater.. The Order requires the following be 
addressed by the HS: 

1) Determine the nature and extent of contamination, if present, in the groimdwater caused by the 
Facility's discharge and storage practices. 

2) Describe the regional hydrogeologic conditions, including regional and local geology and surface 
and groundwater conditions, over an area sufficient to allow the department to determine the 
acceptability of discharging at the site under Part 31 of NREPA. 

3) Define the areal and vertical extent and physical properties of the site earth materials that 
assimilate and transmit the discharge. 

4) Determine whether the discharge is to a usable aquifer, an imusable aquifer, or groundwater not in 
an aquifer. 

5) For an aquifer, determine the groundwater flow direction, groundwater velocity, 3-dimensional 
flow path of the discharge within the aquifer, interconnection between aquifers, and background 
and existing groundwater quality. For groundwater not in an aquifer, determine that the 
hydraulic or other physical properties, or both, are such that the formation would not be 
considered an aquifer. 

6) Identify whether the discharge will occur within an established designated wellhead protection 
area or may occur within a proposed wellhead protection area. 

7) Include a proposed groimdwater monitoring plan meeting the requirements of R 23.2223(2) with 
sufficient information for the department to determine the acceptability of a proposed monitoring 
program. 

8) Include a plan for characterization of water discharged to the collection basin east of the brine 
pits, and 

9) Include a schedule of implementation. 

Pursuant to Part 22 Rule 323.2221, the HS Report must contain the following information: 

a) Information describing all pertinent current and historical land use practices at the site of 
discharge and at properties adjacent to the site of discharge. 

b) A general description of the geology of the surrounding area and how it relates to the geology 
and hydrogeology of the discharge location, including formations used as water supplies in the 
area. 



Work Plan for Hydrogeologic Study and Report 
Williamsburg Receiving and Storage, LJL..C. 
October 14, 2002 
Fage2ofl2 

c) An area map that shows the direction of surface drainage, water supply wells, lakes, ponds, 
springs and wetlands. 

d) A narrative description of the hydrogeologic data collected and interpretation of the data as it 
relates to satisfying the requirements of this rule. 

e) Soil borings or other test methods to determine the composition of subsurface materials, locate 
usable aquifers, and determine the thickness of the usable aquifer. 

f) Soil boring logs containing specified requisite information. 
g) A scaled map of the site depicting soil borings, observation wells, test pits and other testing 

areas. 
h) Cross-sections showing a 2-dimensional representation of the geology of the site sufficient to 

reflect the site geology and hydrogeology. 
i) Testing of the unsaturated zone sufficient to determine the ability of site earth materials to 

transmit the discharge 
j) Evaluation of vertical and horizontal extent of moimding resulting from the discharge, 
k) Depth to groundwater and aquifer thickness of the usable aquifer receiving the discharge. 
I) Interconnections between the aquifers receiving the discharge and other aquifers in the vicinity 

of the discharge location, 
m) The horizontal and vertical gradients within the aquifer receiving the discharge, 
n) Horizontal hydraulic conductivity, groundwater flow direction and calculated groundwater flow 

velocity. 
o) Existing groundwater quality of the aquifer receiving the discharge. 

This document is intended to satisfy Section IV(c.)(l.) of the Order and provide a Work Plan 
for the HS agreed to by the parties to the agreement. 

WORK PLAN- GENERAL 
Work Plan Requirements 
Rule 2221(3)(b) provides the required elements to be included in a HS Work Plan. These are: 

# 1 A map indicating the topography of the area with the discharge location identified. 
# 2 A map indicating the surface geology of the area with the discharge location identified. 
# 3 Logs of domestic wells adequate to characterize each water supply formation within 'A mile in all 

directions fi'om the discharge. 
# 4 A map shall be provided that correlates each well log to a specific map location. 
# 5 A map delineating an established or proposed designated wellhead protection area that may be 

affected by the discharge. 
# 6 The number, location, depth, drilling and development methods and well construction for all 

proposed observation wells to be drilled on-site 
# 7 The number, location, depth, drilling and plugging methods for all proposed soil borings on-site, 

all of the following information: 
#8 A description of all physical testing to be done to identify soil properties and aquifer 

characteristics and locations where testing is to occm. 
# 9 A groimdwater sampling and analysis plan meeting the requirements of R 323.2223(2)(a). 
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Appendix A of this Work Plan (Plan) contains several figures that support the Plan and satisfy some of 
the submittal requirements stipulated in Rule 2221(3)(b). Figure 1 is a Site Location Map which 
depicts the WRS plant site location relative to physical and cultural features of the area. The figure is 
adapted fi-om a United States Geological Survey (USGS) Quadrangle Map, thus topographic contours 
are included, satisfying requirement # 1. Requirement #2 is satisfied by provision of Figure 2A and 
2B. These figures depict the site in the setting of the regional Quaternary Geology, and Soils Map of 
soil series developed in the region, respectively. Also in Appendix A is Figure 3, which depicts the 
location of area Water Well Records obtained fi-om the Grand Traverse County Department of 
Environmental Health. 

Appendix B contains the water well records plotted on Figure 3, with numeric codes printed in the 
upper right-hand comer. These muneric codes associate mapped locations with each record. While 
not a required Plan element, Figure 4 is a land use and watershed map that supports the Plan and will 
serve to satisfy a portion of the HS Report requirements. There is no map included with this Work 
Plan that depicts the extent of a Wellhe^ Protection Area, existing or proposed. There are no Type n 
or Type I water supply wells located anywhere in the vicinity of the WRS plant. 

Hydrogeologic and Hydrologic Bases for Work Plan 
Two (2) prior studies serve as technical bases for development of this Plan. These include: 

• Water Resources Investigation Report 90-4122 by USGS, dated 1990 
• Hydrogeologic Study of the Site (with Supplement) by Gray and Company, dated 1988 

Summarv of USGS Report Excerots 
Excerpts of the 1990 USGS Report and a copy of the 1988 HS Report are included in Appendix C and 
Appendix D, respectively. The first reference is entitled, "Hydrology and Land Use in Grand Traverse 
County, Michigan". The excerpted portions provide regional information compiled by USGS related 
to: 

• Bedrock and Glacial Geology 
• Surface and Groundwater Hydrology 
• Land Use 

The USGS Report dociunents the glacial geological domain in the vicinity of the WRS plant to be 
composed of till plains and end moraine deposits. The till plain in this area is recognized by the 
presence of drumlin landforms, one of which may be observed on Figure 1 just northeast of the WRS 
plant. The landforms are also shown on Figure 2A. Page 10 of the excerpted material in Appendix C 
depicts the relationships of these glacial depositional environments relative to one another in the 
vicinity of the WRS plant. Both till plains and end moraine complexes are relatively heterogeneous in 
nature due to fiieir deposition being influenced both by moving glacial ice and by its melt water. 

The USGS Report indicates that the depth to groundwater varies throughout the year and is influenced 
by seasonal variation in precipitation and evapotranspiration. This study affirms the annual average 
precipitation to be approximately 31 inches per year, with 16 inches lost to evapotranspiration and 
about four (4) inches of run off. This results in a net annual infiltration of 11 inches. 
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The USGS stream gauging efforts indicated that the discharge of Tobeco Creek (near Elk Rapids) 
ranged from 19 to less than one (1) cubic foot per second. This surface water body is the only 
significant surface water body in the immediate vicinity of the plant. It and all other surface water 
bodies in Whitewater Township flow to their discharge point to the north. In the region surrounding 
the WRS plant, groundwater flow is also reportedly to be north. 

Land uses documented in the USGS report for this vicinity can be found on page 21 of the excerpted 
material in Appendix C. Approximately 8% of Whitewater Township was reportedly agricultural land 
use, while approximately 2 % of the Township land was used for residential home sites. Figure 4 of 
Appendix A indicates that greater than 90% of land surrounding the WRS plant is agricultural. 
Irrigation of this agricultural land is observed in the USGS Report as typically less than 40 acres. 

Summarv of 1988 Hvdrogeoloeic Studv and 1989 Supplement 
The 1988 HS Study Report was prepared for Gray and Company's proposed use of the WRS site as a 
brine cherry finishing wastewater discharge location. The HS Report was reviewed by MDNR in 
support of toe wastewater discharge permit (M086) which was granted for the proposed use of the site. 
The report documents the installation of five (5) observation wells (MW-A tlmsugh MW-E) and one 
(1) 4-inch, production well (4" well) at the site. The borings used to advance these wells provided 
some soil textural information throughout the northem portion of the WRS site. In addition, the HS 
Study included an aquifer pumping test, yielding a aquifer hydraulic characteristics and allowing for a 
calculation of mound development beneath the proposed discharge area. 

The following hydrogeoiogic information is summarized from this report: 
Transmissivity: 13,780 gpd/fl (1840 fl^/day) 
Storage Coefficient: 0.014 
Depth to groundwater: 10 to 30 feet (northern portion of site, depends upon topography) 
Hydraulic Gradient: North (northern portion of site) 
Soil Textures: Intercalated fine sands and silts with clay and gravel strata 
Proposed Application Rate: 0.23 gpd/fl^ 
Proposed Application Volume: 44,444 gallons/day 

The 1989 Supplement to the HS Report describes the installation of additional observation wells, 
designated MW-F throu^ MW-H and a soil boring, designated SB-3. These were installed in the 
southern and eastern portions of the site. All boring and well locations reported in the prior HS are 
shown on Figure 5 of Appendix A. This figure illustrates these locations relative to the existing site 
plan. The principal findings from this supplemental work were the discovery of an apparent 
groundwater divide. This is evident on Figure 5 as the diverging hydraulic gradients depicted present 
over the northeastem and southeastern bringing pit areas. Groundwater elevations are generally 
equivalent with the gradients observed over multiple measurement events as both north and south. 

The supplemental work confirmed the heterogeneity of the subsurface observed initially and also 
detected confining conditions in lower groxmdwater units giving rise to artesian head conditions. The 
presence of clay strata was observed in many borings. Boring SB-3, penetrated over 40 feet of moist 
clay before terminating without detection of a groundwater unit. This boring location is situated near 



Work Plan for Hydrogeologic Study and Report 
Williamsburg Receiving and Storage, LX.C. 
October 14, 2002 
Page 5 of 12 

the apparent groundwater divide. The apparent hydraulic gradient to the north was reported to be 
approximately 1%, while the southem hydraulic graient was presented at approximately 0.5 %. 

Summarv of Relevant Findings from Prior Studies 
The USGS Report is general or regional in nature. Hydrogeologic data collected in the vicinity of the 
WRS plant is modest and situated several miles remote from the site. Character of the glacial deposits 
reported in the vicinity of the plant has been determined through the use of water well records and 
topographic maps. 

Site-specific investigation of hydrogeologic conditions as documented in the 1988-1989 HS support 
the general findings from the USGS Report in terms of the complex glacial geology of this area. The 
presence of dense, clay till deposits of varying thickness and elevation and their presence above and 
below coarse, granular soils (both saturated and unsaturated) typify the glacial geologic setting 
depicted on Figure 2A. It is probable that multiple groundwater units exist beneath the site and that 
these are separated both vertically and horizontally by clay aquitards. Depth to the upper-most 
groundwater unit varies across the site and this variability is generally due to topographic relief. The 
presence of impervious clay till deposits also greatly affects the depA to the first water bearing unit. 
These clay strata are also likely to cause confining or partially confining conditions for lower 
groundwater units. 

The lateral extent of any groundwater unit is also likely to be quite variable and affected by the 
presence or absence of clay deposits. This is evident from the somewhat spurious aquifer pumping test 
data and from the general absence of granular soils at the SB-3 location. The aquifer hydraulic testing 
yielded an estimate for transmissivity of the upper-most saturated zone, though this estimate must be 
qualified by the fact that not all the drawdown or recovery data was utilized in its genesis. Similarly, 
&e soil textural information provided by the prior HS is limited by the paucity of discrete soil samples 
or other testing that allows for discernment of discrete strata boundaries and soil textural classes. 

Hydrogeologic Study Target Areas 
In order to, "determine the impact of brine pits and wastewater discharges on groundwater...", 
wastewater discharge areas and brining pit areas require hydrogeologic assessment. These areas can be 
categorized as follows; 

• Active Brine Pit Areas (2 each) 
• Former Brine Pit Areas (3 each) 
• Former Spray Irrigation Area 

Former Sprav Irrigation Area 
The former spray irrigation area is shown on the Figure 5 of Appendix A in the eastern reaches of the 
site. Figure 5 shows the presence of soil borings within each of the wastewater application areas 
served by the five (5) irrigation heads. These borings were advanced in July 2002 as part of an 
assessment of this area undertaken at the direction of WRS in compliance with their Permit conditions. 
Appendix E contains a full report of the July 2002 Spray Irrigation Area assessment. The findings 
from this assessment indicate that there has not been any impact upon groimdwater resources beneath 
the Spray Irrigation Area attributable to the discharge of irrigation pond water to these areas in first 
quarter of2002. No further inquiry of this area is recommended. 
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Former Brining Pit Area- Northwest 
The brining pits in this area were recently decommissioned to provide for a storm water retention 
basin. Following removal of brining pit liners from the pits in this area, ISE was engaged to sample 
soil beneath the northwest pit area. This assessment was conducted using MDNR guidance for 
assessment of soil entitled, "Verification of Soil Remediation, April 1994, Revisionl". The practices 
detailed in this guidance are intended to determine if unacceptable concentrations of hazardous 
substances exist in soil following in-situ remediation or removal actions. Though no removal action 
was undertaken, the practice provides a statistical rationale for assessment of soil conditions. 

Appendix F contains a full report of this assessment. The jSndings from the assessment indicate that a 
facility condition does not exist in this area based upon soil sample analytical results. As this area was 
previously covered by impervious surfaces (liners), leaching of soluble brine constituents was 
precluded and soil assessment immediately following removal of liners provides a technically 
justifiable means of assessing the potential for impact. No further assessment of this area is 
recommended. 

Former Brining Pit Area- South Central 
The 1988 HS Report identifies the presence of ten (10) brine pits located immediately east of the 
current maintenance building, opposite the driveway. Currently, this area is occupied by a parking lot 
covered with bituminous pavement. The brine pits are shown on the HS Report Site Drainage Plan at 
an approximate surface elevation of 643 feet above mean sea level. Current elevations in this area are 
approximately 635 feet above mean sea level, suggesting that the site was graded following pit 
removal to fill the depression remaining after pits were removed. The removal date of pits from tWs 
area is currently unknown. 

Former Brining Pit Area- Southwest 
Cherry brining pits were reportedly once located between Angell Road and the plant building. It is 
believed that this area contained approximately ten (10) brine pits. These were thought to have been 
removed less than five (5) years ago. Currently, this area is occupied by a temporary stormwater 
retention basin for the plant roof drains. A small utility building is also present in this area which 
houses the pressure tanks formerly used for the plant water supply. 

Active Brining Pit Areas- Northeast and Southeast 
These brine pits are shown on Figure 5 of Appendix A. These total 20 pits in the northern battery and 
35 pits in &e southem battery. These pits are situated upon a plateau above the plant at an 
approximate elevation of 655 feet above mean sea level. 
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WORK PLAN- DETAILS 

Potential Groundwater Impact Assessment Work Plan Details 
The proposed work plan for assessment of potential impact of brine pit operation upon groundwater 
will focus upon the following areas that have not yet been subject to assessment activities; 

• Former Brining Pit Area- South Central 
• Former Brining Pit Area-Southwest 
• Active Brining Pit Area- Northeast 
• Active Brining Pit Area- Southeast 

Field Work Preparatorv Activities 
Prior to mobilization for soil borings and monitoring well installations, review and evaluation of water 
well records and boring data from the prior HS will be undertaken. From these data, ISE will 
synthesize preliminary hydrogeologic cross-sections for the area. These will be used to refine the 
current understanding of the succession of quaternary geologic units. In doing so, specific soil 
sampling target depths and monitoring well screen intervals may be identified and used to refine the 
plan details provided below. Groundwater quality data will also be sou^t from State and local 
databases in an effort to establish the groundwater quality of the unit receiving the discharge and other 
groundwater units that may be connected to or isolated from that unit receiving the discharge. 

The data synthesized from review of the existing hydrogeologic data will be evaluated in the context of 
the detailed plans proposed below. From this effort, technical specifications for drilling contractors 
and analytical laboratory service providers will be prepared. The technical specifications will be used 
to solicit proposals for professional service providers and trade contractors. In addition, requisite field 
testing equipment will be calibrated and field data recording forms will be finalized for use. 

Soil Boring and Monitoring Well Installation Plan 
Figure 6 of Appendix A is a Site Plan showing the former location of the 1988 HS observation wells 
and soil borings relative to current site occupations. Also depicted are the potentiometric surfaces 
determined by prior assessors. This figure also shows four (4) assessment areas identified immediately 
above. In these areas soil borings will be advanced and observation wells installed. The proposed 
locations are shown on Figure 6 and are distinguished from one another by their area descriptor. These 
are indicated as follows: 

Series 100 Area- South Central Former Brining Pit Area 
Series 200 Area- Southwest Former Brining Pit Area 
Series 300 Area- Northeast Active Brining Pit Area-
Series 400 Area- Southeast Active Brining Pit Area-

The hydrogeology of this region will likely be governed by the dominant groundwater sinks (Tobeco 
Creek and Elk Lake) and sources (upland recharge) in the area. The presence and continuity of 
relatively impermeable soil types will also exert great influence upon the characteristics of 
groundwater units. Based upon these governing circumstances and groimd elevations within each 
Series area, preliminary target soil sampling depths are shown in the table below. The Depth to 
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Tobeco" column is the estimated depth from grotmd siu^ace to the elevation of Tobeco Creek. The 
following table summarizes the elevations and depths of key study objectives: 

Series Ground Depth to Depth to Depth to 
Area Elevation Water Aqnitard Tobeco 
100 635 10' 20'? 30' 
200 630 5' ? 25' 
300 655 30' ? 50' 
400 655 30' ? 50' 

Figure 6 of Appendix A shows the proposed locations of these borings. Based upon the relevant 
findings from prior studies, the proposed locations will provide essential hydrogeoiogic information in 
the area of interest. Borings locations are proposed in a manner that allows evaluation of the up-
gradient and down-gradient reaches of each area's upper-most saturated zone. The measurement and 
evaluation of potentiometric levels at all locations should provide adequate information to ascertain 
groundwater flow direction. This information will be used in an evaluation of monitoring well 
locations to insiure that proposed monitoring wells are capable of assessing the potential impact of 
brining pits on groundwater quality. Contingent monitoring well locations may be identified fix)m this 
evaluation. 

Stratigraphic Test Borings 
Within each assessment area, borings will be advanced for the purpose of observing and evaluating the 
textural character and thickness of soil units from the surface to the base of the upper-most 
groundwater unit. These stratigraphic test borings are necessary to provide the information required by 
Rule R 323.2221. Test borings will be advanced in each of the four (4) areas to a maximum bottom 
elevation of approximately 580 feet mean sea level (MSL). 

At each boring location, soil sampling will be conducted continuously fix)m ground surface to a depth 
of 20 feet or upon encountering die saturated zone, whichever is attained first. Below this depth, soil 
samples will be acquired at least every five (5) feet using a 18 to 24-inch barrel sampler with brass or 
acetate liners. This protocol will be employed until a depth of 40 feet is reached or imtil the elevation 
of Tobeco Creek (« 605 MSL) is attained, whichever objective is attained earlier. 

If the zone of saturation is not encountered at or before the borehole reaches and elevation of 600 feet 
MSL, the test boring advancement will continue with discrete soil samples acquired every ten (10) feet 
of borehole depth until a bottom-hole elevation of 580 feet MSL is attained. If the zone of saturation is 
not observed at or above this elevation (equivalent to Lake Michigan elevation) it will be concluded 
that an aquifer is not present at this location and the borehole will be plugged and abandoned. 

If a zone of saturation 36-inches or greater in thickness is encountered above 580 feet MSL, then the 
borehole advancement will continue along with discrete soil sampling imtil the lower bounding soil 
horizon is encoimtered or until the bottom hole elevation of 580 feet is achieved. Upon encountering 
soil with texture supporting its presence as an aquitard or aquiclude, discrete soil sampling intervals 
will shift from the prescribed frequency to continuous. Upon acquisition of two (2) consecutive 
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discrete soil samples demonstrating the minimum thickness of the lower bounding soil texture, the 
borehole will terminate and a monitoring well will be installed. 

The decision to terminate a boring, modify discrete soil sampling intervals, construct a monitoring 
well, plug a borehole or seal any breaches in impermeable formations will be at the sole discretion of 
ISE's Project Geologist and the Project Manager. Decisions related to borehole advancement, 
completion or abandonment will be based upon the objectives of the Hydrogeologic Study, site-
specific subsurface observations and the judgment of State-licensed professionals. If decisions by the 
Project Geologist or Project Manager render the boring incomplete or otherwise adversely affect the 
ability of the boring to attain the information requisite in accordance with the HS objectives, then 
contingent investigative measures will be xmdertaken as described below. 

Monitoring Well Installation Development and Completion 
Monitoring wells will be installed in the upper-most saturated zone within each assessment area. The 
monitoring wells are intended to provide potentiometric surface elevations and groundwater samples 
representative of the water within each saturated zone. Monitoring wells will be constructed using 
polyvinyl chloride (PVC) materials. The diameter of these well materials is not currently specified. 
Selection of well dameter will be based upon site-specific hydrogeologic conditions, professional 
judgment and economics of altematives. 

Development of monitoring wells will be undertaken prior to sampling. ^ Methods used for 
development will be based upon site-specific hydrogeologic conditions and monitoring well 
construction. Development methods will conform with those identified below.; Development waters 
will be discharged to the ground near each well location in a manner that conforms with generic 
discharge permit exemption criteria. Contaiiierization and characterization of development waters will 
not be undertaken. 

Typical monitoring well construction practices are detailed in Appendix H, where a typical monitoring 
well construction record is provided. In areas subject to vehicular or pedestrian traffic, well enclosures 
and/or protective barriers will be used to protect public health and the integrity of the monitoring well. 
When not in use, wells will be sealed with vent^ caps and enclosures will be secured to mitigate the 
potential for vandalism or sample bias. 

Acquisition of Potentiometric Surface Elevations 
Following installation of monitoring wells and their development, a topographic survey will be 
conducted to ascertain their "as-built" locations and elevations of the ground and top of casing. 
Measurements firom the top of casing to the static water levels will be acquired twice per month over 
the course of several months. From these measurements and the elevations established fi-om the 
survey, the elevation of the water table within the upper-most saturated zone will be calculated. These 
elevations of the potentiometric surface will be established by interpolation, where professional 
judgment and site-specific hydrogeological conditions warrant. From these interpolations, elevations 
of equal magnitude will be contoured. The horizontal hydraulic gradient and its direction(s) will be 
estimated fi-om these data. Contingent assessment activities if necessary, will be based in part upon 
these results. 
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Proposed Methods for Execution of HS Activities 
Practices to be used to advance borings, sample and classify soil, construct monitoring wells, gauge 
water depths, etc. will follow American Society for Testing and Materials (ASTM) Standard Practices. 
The Standard Practices relevant to the HS work proposed are provided in Appendix G. This Appendix 
contains a copy of the Table of Contents from an ASTM compendium of Standards related to site 
characterization. The Practices relevant to the HS are indicated clearly within the Appendix. 

Contingencies 
If results from assessment activities indicate that the objectives of the HS cannot be met by proposed 
assessment activities, or if the data reveal that proposed monitoring locations are not suited to provide 
an assessment of the potential impact of brining operations upon groundwater resources, then 
contingent assessment activities will be undertaken to complete the objectives of the HS. 
Contingencies that may reasonably arise include: 
1. No saturated zone within the target area 
2. An aquitard is absent at a reasonable depth below the saturated zone 
3. Indeterminate hydraulic gradient or multiple gradient directions 
4. Monitoring well positioned outside the flow path of groundwater finm the assessment area 
5. The upper-most saturated zone or its basal aquitard is too thin to effectively monitor 
6. The upper-most saturated zone requires wells developed at multiple levels to adequately monitor 

Should these contingency conditions arise, MDEQ will be notified in writing of the presence and 
character of the contingency condition and ISE's proposed response to overcome &e condition 
impeding the objective of the HS. Responses may reasonably include alternate drilling techniques, 
addition or relocation of monitoring wells, employment of surface geophysical techniques, etc. 

Groundwater Sampling and Analysis Plan 
Rationale 
The Order requires that a groundwater sampling and analysis plan be developed to satisfy the 
objectives of the HS. Existing Permit limitations and revised discharge operating practices have the 
effect of rendering future wastewater discharges from stemming and pitting operations harmless to 
groundwater resources. This results from discharge limitations at or below Rule R323.2222 default 
standards. Operating practices will include characterization of impounded stemming and pitting 
wastewater prior to its discharge to ensure compliance with Permit Limitations. Therefore, no 
monitoring program is proposed for permitted spray irrigation areas. 

Of the four (4) targeted assessment areas, two (2) remain in use for processing cherries. As the 
majority of these areas are covered with impervious materials, groimdwater monitoring downgradient 
of these areas is an appropriate mechanism for evaluating the potential impact of these operations upon 
groundwater resources. The two (2) former cherry brine pit areas have not used or have been subject 
to the leaching action of precipitation for some time. Therefore, no assessment of soil has been 
proposed to evaluate the concentrations of brine constituents within soil. Groimdwater monitoring of 
these areas is a viable and practical means to evaluate the potential impact from operations in these 
area upon groundwater resources. 



Work Plan for Hydrogeologic Study and Report 
Williamsburg Receiving and Storage, LX.C. 
October 14, 2002 
Pagellofl2 

Groundwater Sampling and Analysis Plan 
Groundwater sampling will be conducted from all monitoring wells shown to be positioned 
downgradient from an assessment area. This evaluation will be completed following collection and 
assessment of at least two (2) separate potentiometric surface measurement events. If more 
measurements and evaluations are needed to confirm the horizontal hydraulic gradient, or if other 
contingent measures are necessary to ensure that monitoring wells are technically capable of serving 
their assessment fimction, then these measure will be undertaken prior to groundwater sampling. 

Monitoring well sampling will be conducted in accordance with Standards included in Appendix G. 
Purging water will be contained until is evident from laboratory analyses that these waters may be 
discharged to the ground in accordance with generic permit discharge criteria. Samples acquired finm 
these wells will be analyzed in accordance with me&ods stipulated in Part 22 Rules for chloride ion 
concentration. The use of chloride ions as an indicator is technically justified as this element is the 
most prevalent constituent in cherry brine. It is fiuther justified for use as an indicator of potential 
impact since it is non-reactive and completely soluble in groundwater. 

It is proposed that at least five (5) wells serve as sampling locations for the Sampling and Analysis 
Plan. Tliese include one (1) well for each assessment area and one (1) background monitoring well. 
One (1) prospective location for the background monitoring well is shown on Figure 6 of Appendix A. 
These wells will be sampled on two (2) separate events to serve as initial and confirmatory 
measurements. Reasonable outcomes could include: 
1. Both events indicate no chloride concentrations above Part 201 drinking water criteria 
2. Both events indicate chloride concentrations above Part 201 drinking water criteria 
3. Each event indicate differing chloride concentrations, both above and below Part 201 criteria 

In the event that outcome 1. is observed, then no further sampling is proposed. In the event that 
outcome 2. is observed, then contingent well installations will be undertaken and additional brine 
constituents characterized in an effort to identify the specific source of the chloride and to delineate the 
spatial extent of impact to groundwater resources resulting from WRS operations. Appropriate initial 
response measures will also be undertaken, including inventory analyses, to abate the potential for a 
release. If outcome 3. is experienced, then sampling and analyses will continue until either one 
observation or the other is confirmed or until six (6) sampling results are available to determine the 
estimated mean chloride concentration at a 95% confidence level. 

Stormwater Characterization for Discharges to the Basin East of the Eastern Brine Pits 
Stormwater characterization for this element of the Order will be conducted in accordance with the 
exacting requirements stipulated in the order. Sampling will be undertaken with two (2) events 
planned for 2002 and the remaining two (2) events will occur in 2003. Sampling locations will be at 
the outfall of each pipe. These locations will be designated North Outfidl-East Basin and South 
Outfall-East Basin. Analyses will be conducted in accordance with the Order and methods stipulated 
in Part 22 Rules. 
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Hydrogeological Study Report 
Following completion of all proposed activities, a HS Report will be prepared to address the expressed 
intent of the Order, that is to determine the impact of brine pits and wastewater discharges upon 
groundwater. The HS Report will conform with requirements provided by Rule R 323.2221. 
Information ftom prior studies, such as Transmissivity and Mounding estimates, that serve to satisfy 
the requirements of R 323.2221 will be incorporated in the HS Report. The Report will be submitted 
in accordance with the Order and the implementation schedule discussed below. 

Schedule for Hydrogeological Study and Report Preparation 
Appendix I contains a Gantt Chart providing the proposed schedule of activities relative to the DEQ's 
approval of the HS Work Plan. 

Prepared by: 
INLUND SE6S EHGINEERING, INC. 

Andrew Smits, P.E. 
Geological Engineer 
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glacial deposits. One major buried valley, 500 ft below the elevation of the 
surrounding bedrock surface, trends north-south in the southwestern part of 
the county; two other major buried valleys trend east-west (fig. 5). 

Scant data are available to determine the elevation of bedrock in the 
northwestern part of the county and on Old Mission Peninsula (pi. 1). At 
present, there are no wells that penetrate bedrock in these areas. Analysis 
of data from the few wells that do exist indicate that bedrock is at least 
300 ft below land surface. 

Glacial Deposits 

Continental glaciation ended about 10,000 years ago in the northwestern 
Lower Peninsula of Michigan. As the glaciers melted, they left behind 
extensive deposits of gravel, sand, silt, and clay. The thickness of these 
deposits ranges from about 100 to about 900 ft. The lithology of the upper 
part of these deposits is indicated by the logs of 36 wells (table 1, at back 
of report) installed by the U.S. Geological Survey. At some locations the 
glacial deposits have been reworked, eroded by wind and streams, or eroded by 
wave action in the ancestral Great Lakes, whose water levels fluctuated as 
much as 200 ft after deglaciation (Hough, 1958). 

Glacial deposits found in Grand Traverse County include till, 
glaciofluvial, and lacustrine deposits. Alluvial deposits of more recent 
origin occur near stream channels; eolian deposits occur near shorelines. The 
different types of glacial deposits are associated with landforms, such as 
till plains, outwash plains, moraines, and lake plains. The composition of 
these deposits, however, ranges from coarse gravel to clay. 

Till is a mixture of gravel, sand, silt, and clay. In Grand Traverse 
County, till can be either coarse or fine grained. At some locations, 
boulders and cobbles also are present. Surficially, moraines in the county 
are composed of till that is primarily sand, gravel, and silt; moraines 
contain a relatively small amout of clay (Farrand, 1982). The moraines, which 
trend east-west, were formed when sediments were deposited as the glacier 
retreated. The Manistee moraine crosses the northern part of the county; the 
Port Huron moraine crosses the southern part (fig. 6). 

Relief in areas of moraines is variable and is referred to as hummocky 
topography. Hummocky topography developed when differential melting of the 
glacier caused sediment to accumulate in low areas on the ice surface, which 
prevented the ice from melting rapidly. Depressions or kettle lakes on the 
land surface are places where ice blocks covered by sediment melted. 

Till plains are present on Old Mission Peninsula and in the extreme 
northeastern part of the county. Topography at these locations consists of 
rolling plains and drumlins. Drumlins are smooth, glacially formed hills, 
elongated and aligned parallel to the direction of glacier movement. Drumlins 
are commonly found in fields; similar forms are found grouped together. The 
drumlins were probably caused by a readvance of glacial ice for a relatively 
short period of time. 
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Outwash plains, which are stratified sand and gravel deposits, are formed 
by glacial meltwater as multiple braided stream systems coalesce at or near 
ice margins. An extensive outwash plain trends east-west across the middle of 
the county between the Manistee and Port Huron moraines. It was created by 
sediment-laden meltwater that flowed from glacial ice when the Manistee 
moraine was formed (fig. 6). Outwash in the southeastern and southwestern 
parts of the county is similarly associated with the Port Huron moraine. 
Drainage of the outwash plains was to the west-southwest. 

Relief of the outwash plains changes from level to gently steepening in 
the direction of ancestral drainage. The area of greatest relief on the 
outwash plains occurs where the Boardman River has downcut into the plain to 
flow to Lake Michigan. Relief in this area is as great as ISO ft. 

Lacustrine deposits range from sand to clay, depending on the 
depositional environment. High-energy environments, such as beaches, are 
composed mostly of sand; low-energy environments, such as distal parts of 
lakes, are predominantly clay. In Grand Traverse County, lacustrine deposits 
such as beach sands, deltaic sands, and lakebed clays, are found at the 
surface and in the subsurface. Beach sands are found along Old Mission 
Peninsula. From Traverse City east to Acme, the area is a sandy lake plain. 
Deltaic sand deposits are found where the ancestral Boardman River downcut 
through the Manistee moraine and flowed into ancestral Grand Traverse Bay. 
The relief of lacustrine deposits is usually flat except where old beach 
ridges are found. 

Eolian deposits are found at the tip of Old Mission Peninsula and consist 
mostly of well-sorted sand. These deposits are topographic highs, and are 
dune shaped. They were formed by northeasterly winds from Lake Michigan. 
Other eolian deposits are found on the eastern shore of the East Arm of Grand 
Traverse Bay. Alluvial deposits are found mostly along the Boardman River, 
whose flood plain is as much as 4,000 ft wide. 

HYDROLOGY 

In Grand Traverse County, about 16 in. of the annual average precipitation 
(31 in.) are evaporated or transpired by plants. Of the remaining IS in., 
about 4 in. become streamflow; about 11 in. percolate to the water table and 
recharge ground-water reservoi rs. 

Surface Water 

Grand Traverse County is drained largely by the Boardman River in the 
northern and central part, by the Betsie River and its tributaries!in the 
western part, and by tributaries of the Manistee River in the southern part. 
The county has about 240 lakes and ponds which comprise about 28 mi' or 6 
percent of the county (Humphrys and Green, 1962). 

Streams 

A daily discharge record on the Boardman River near Mayfield (U.S. 
Geological Survey surface-water station 04127000) has been obtained since 
1952. Average discharge for the period of record is 196 ft'/s (cubic feet per 
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second). The maximum discharge, 1,220 £t'/s, occurred in September 1961; the 
minimum, 30 ft'/s, occurred in January 1965. Figure 7 shows hydrographs for 
this station from October 1983 through September 1986. 

During this investigation, measurements of discharge were made 
periodically at 24 sites at the time water-quality samples were collected. 
The locations of these sites are shown on plate 1, maximum and minimum 
discharges at each site are given in table 2. Twenty-four drainage areas, 
lettered A to X, have been defined based on the locations of these sites. 
Figure 8 shows the boundaries of these areas. Based on the data shown in 
table 2, runoff at high flow ranged from 0.77 (ft'/s)/mi' (cubic feet per 
second per square mile) at Anderson Creek near Buckley to 5.7 (ft'/s)/mi^ at 
Hospital Creek at Traverse City. Runoff at low flow ranged from 0.056 
(ft'/s)/mi' at Tobeco Creek near Elk Rapids to 1.5 (ft'/s)/mi' at Williamsburg 
Creek near Williamsburg. 

Lakes and Ponds 

The lakes in Grand Traverse County range from 0.1 to 2,860 acres in size; 
a depth as great as 102 ft has been measured. Long Lake is the largest in the 
county; Green Lake is the deepest. The location of principal lakes is shown 
on plate 1. About 71 percent of the lakes have neither inlet nor outlet, 
about 20 percent have inlets and outlets, about 8 percent have outlets only, 
and less than 1 percent have inlets only. With the exception of Peninsula 
Township, lakes and ponds are well distributed throughout the county. 

Ground Water 

In Grand Traverse County, roost ground water is contained and flows in the 
glacial deposits that overlie bedrock. It generally flows toward Grand Traverse 
Bay or to streams that are tributary to the bay, except in the southern part of 
the county where it flows to the south, southeast, and southwest out of the 
county. The occurrence and distribution of water in bedrock has not been 
thoroughly investigated, and little is known of its movement. 

Aquifers 

The nature and size of pore spaces and other openings in rocks are the 
primary factors controlling the movement and storage of ground water in 
aquifers. The major aquifers in the county are the outwash sand and gravel 
and lacustrine sand deposits. These deposits, which have large interconnected 
pore spaces, readily transmit water and are the most common sources of water. 
Till, lacustrine silts and clays, and other fine-grained deposits have 
relatively low porosity which restricts the flow of water; they yield only 
small amounts of water to wells. 

Within the glacial deposits, layers of till or till and clay are present 
in much of the county. Figure 9 is a geologic section from Bellen Lake 
through Long, Bass, and Silver Lakes that shows an increase in fine-grained 
units from west to east. These units divide the glacial deposits into many 
water-bearing units. In the lower units, ground water is partly confined by 
till and clay; in areas where outwash or lacustrine sand deposits are at land 
surface, however, ground water is unconfined. 
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ABSTRACT 

Glacial deposits are the sole source of ground-water supplies in Grand 
Traverse County. These deposits range in thickness from 100 to 900 feet and 
consist of till, outwash, and materials of lacustrine and eolian origin. In 
some areas, the deposits fill buried valleys that are 500 feet deep. 
Sedimentary rocks of Paleozoic age, which underlie the glacial deposits, are 
mostly shale and are not used for water supply. 

Of the glacial deposits, outwash and lacustrine sand are the most 
productive aquifers. Host domestic wells obtain water from sand and gravel at 
depths ranging from 50 to 150 feet and yield at least 20 gallons per minute. 
Irrigation, municipal, and industrial wells capable of yielding 250 gallons 
per minute or more are generally greater than 150 feet deep. At places in the 
county where moranial deposits contain large amounts of interbedded silt and 
clay, wells are generally deeper and yields are much lower. 

Areal variations in the chemical and physical characteristics of ground 
and surface water are related to land use and chemical inputs to the 
hydrologic system. Information on fertilizer application, septic-tank 
discharges, animal wastes, and precipitation indicate that 40 percent of 
nitrogen input is from precipitation, 6 percent from septic tanks, 14 percent 
from animal wastes, and 40 percent from fertilizers. 

Streams and lakes generally have a calcium bicarbonate-type water. The 
dissolved-solids concentration of streams ranged from 116 to 380 milligrams 
per liter, and that of lakes, from 47 to 170 milligrams per liter. Water of 
streams is hard to very hard; water of lakes ranges from soft to hard. The 
maximum total nitrogen concentration found in streams was 4.4 milligrams per 
liter. Water of lakes have low nitrogen concentrations; the median nitrate 
concentration is less than 0.01 milligrams per liter. Pesticides (Parathion 
and Simazine) were detected in low concentrations at six stream sites; 2,4-D 
was detected in low concentrations in water of two lakes. Relationships 
between land use and the yield of dissolved and suspended substances could not 
be established for most stream basins. 

Calcium and bicarbonate are the principal dissolved substances in ground 
water. Dissolved-solids concentrations ranged from 70 to 700 milligrams per 
liter; the countywide mean concentration is 230 milligrams per liter. The 
mean nitrate concentration is 1.3 milligrams per liter; about 1.6 percent of 
the county's ground water has nitrate concentrations that exceed the U.S. 
Environmental Protection Agency's maximum drinking water level of 
10 milligrams per liter. An effect of fertilizer applications on ground-water 
quality is evident in some parts of the county. 



INTRODUCTION 

An increased demand for water by irrigators, municipalities, and 
industries is affecting development throughout the country. Long->term 
effects, however, can rarely be predicted without detailed geologic and 
hydrologic information. Along with climate, geologic conditions control the 
natural chemical characteristics of water. Concern over the changes in the 
natural quality of both ground and surface waters has prompted examination of 
how land use modifies the suitability of water for its varied uses. Such 
changes are usually subtle, and not easily measured in a short period of time. 

This study is one of a series of three county studies that attempt to 
relate hydrology to land use in Michigan. Other studies have been conducted 
in Van Buren and Kalamazoo Counties. Grand Traverse County was selected 
because agricultural development, although intense at places, was not as 
prevalent countywide as in the areas previously studied, and because general 
environmental conditions are different in the northern part of Michigan's 
Lower Peninsula. 

The study was done in cooperation with Grand Traverse County and the 
Geological Survey Division of the Michigan Department of Natural Resources. 
The compilation of land-use data, information of fertilizer use, animal 
populations, and septic-tank installations were the responsibility of the 
Grand Traverse County Extension Service. Collection and analysis of geologic, 
hydrologic, and water-quality data were the responsibility of the U.S. 
Geological Survey. 

Purpose and Scope 

This report describes the results of a study of the chemical and physical 
characteristics of ground and surface water in Grand Traverse County and to 
relate these characteristics to land use. The investigation required an 
assessment of the chemical inputs to the hydrologic system, including those of 
precipitation, animal wastes, septic tanks, and fertilizers. Data on geology 
and hydrology, which provide the necessary basis for interpretations, were 
also collected and evaluated. Readily available land-use data were compiled 
for use. 

General Description of Study Area 

Grand Traverse County is in the northwestern part of Michigan's Lower 
Peninsula (fig. I). On the north it is bounded by the East and West Arms of 
Grand Traverse Bay, a part of Lake Michigan. The Boardman River, which drains 
the central part of the county, flows to the Bay. The land surface is flat to 
rolling and ranges in elevation from about 580 ft (feet) above sea level at 
Lake Michigan to about 1,180 ft in the southeastern part of the county (fig. 2). 
The county has about 240 lakes and ponds. 

The county comprises about 485 mi* (square miles) and is composed 
principally of cropland, orchards, and forests. Its population is about 
55,000 (U.S. Bureau of Census, 1982). The largest community is Traverse City, 
which has a population of about 15,000 (fig. 3). 
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Figure 1.—Location of Grand Traverse County. 
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Average annual precipitacion for Crand Traverse County is about 31 in. 
(inches). It ranges from 30 in. at Grand Traverse Bay to 32 in. inland. 
Average snowfall, measured from July to June, ranges from 87 in. at Traverse 
City to 106 in. at the Village of Fife Lake in the southeastern part of the 
County (Fred Nurnberger, Michigan Weather Service, oral commun., 1990). Mean 
monthly temperatures range from 16 "F (Fahrenheit) to 65 'F. 

Farming is an important part of the county's economy. Fruits, 
vegetables, and field crops can be raised satisfactorily with rainfall; 
however, irrigation increases yields and provides greater profits. About 
2,000 acres are irrigated (R.L. Van Til, Michigan Department of Natural 
Resources, written commun., 1985). From 1970 to 1977, the amount of water 
used for irrigation increased 324 percent. Tourism is also important to the 
economy. In summer, the mild climate, the bay, and the many lakes make the 
county a popular recreational area. In winter, abundant snow and ice-covered 
lakes provide excellent conditions for winter sports. Oil and gas exploration 
and development are expanding in the southeastern part of the county. 

Of the 55,000 residents of Crand Traverse County, about 40,000 depend on 
ground water for domestic supplies. The remaining residents obtain water from 
Che Traverse City municipal systems, which pumps water from the East Arm of 
Grand Traverse Bay. 

GEOLOGY 

Grand Traverse County is underlain by sedimentary rocks of Paleozoic age 
that consist mostly of shale, limestone, and sandstone. Glacial deposits, the 
result of continental glaciation during the Pleistocene Epoch, consist of 
gravel, sand, 8il,t, and clay. These unconsolidated deposits completely cover 
the bedrock surface and are as much as 900 ft thick at places. 

Bedrock 

Bedrock directly underlying the glacial deposits is divided into six 
geologic units (fig. 4). These geologic units are, in ascending order, the 
Antrim, Ellsworth, Sunbury, and Coldwater Shales, and the Marshall and 
Michigan Formations. The four shale units underlie all of the county except 
for the southeastern part which is underlain by the Marshall and Michigan 
Formations. The Marshall Formation is primarily a sandstone; the Michigan 
Formation is primarily a limestone. 

Structurally, bedrock underlying the county is part of the Michigan 
basin, a bowl-shape feature with a center that roughly coincides with the 
geographical center of Michigan's Lower Peninsula (fig. 1).: Geologic units 
dip toward the center of the basin where the youngest rocks subcrop. 
Therefore, the bedrock units in Grand Traverse County dip southeastward. 

Elevation of the bedrock surface ranges from about 200 ft below sea level 
in the western part of the county to about 700 ft above sea level in the 
southeastern part of the county. Weathering and erosion throughout geologic 
time have created this variable relief. During periods of glaciation, erosion 
deepened pre-existing bedrock valleys and filled them with unconsolidated 



Table 2.—Maximum and minLroum discharges at periodically measured 
sites in Grand Traverse County, 1984-86 

[£t'/s, cubic feet per second] 

Site 
number Station number and name 

Number of 
measurements 

Maximum 
discharge 

Minimum 
discharge 
(ftVs) 

1 04123706 Fife Lake Outlet 
near Fife Lake 

7 22 9.2 

2 04123910 Anderson Creek 
near Buckley 

22 25 6.4 

3 04126525 Mason Creek near Crawn 7 17 7.6 

4 04126532 Duck Lake Outlet 
near Interlochen 

7 52 22 

5 04126546 Green Lake Inlet 
near Interlochen 

20 132 16 

6, 04126550 Betsie River 
near Karl in 

7 93 42 

7 04126958 North Branch Boardman 
River near South Boardman 

7 91 43 

8 04126950 South Branch Boardman 
River near South Boardman 

8 70 38 

9 04126970 Boardman River at 
Broun Bridge Road near Hayfield 

23 338 99 

10 04126995 Jackson Creek 
near Kinglsey 

6 11 4.5 

11 04126997 East Creek 
near Mayfield 

22 115 16 

12 04126991 Boardman River below 
Brown Bridge Pond near Mayfield 

21 393 106 

13 04127008 Swainston Creek 
at Mayfield 

22 19 11 

14 04127019 West Branch Jaxon 
Creek near Mayfield 

7 1.2 .11 

15 04127250 Boardman River 
near Traverse City 

22 539 217 

16 04127490 Boardman River 
at Traverse City 

22 577 192 

17 04127498 Hospital Creek 
at Traverse City 

22 44 8.5 

18 04127520 Mitchell Creek 
at Traversa City 

23 28 4.7 

19 04127528 Acme Creek at Acme 22 22 13 

20 04127535 Yuba Creek near Acme 22 22 5.0 

21 04127550 Tobeco Creek 
near Elk Rapids 

22 19 .61 

22 04127600 Battle Creek 
near Williamsburg 

22 19 9.4 

23 04127620 Williamsburg 
Creek near Williamsburg 

22 28 12 

24 04126845 Cedar Run near Cedar 3 10 8.3 

14 
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The Marshall Formation, a sandstone, underlies about 14 mi' of the 
southeastern part of Grand Traverse County. It is a well known and productive 
aquifer in other parts of Michigan. Few wells have penetrated the formation 
in the county, however, and little is known about its hydraulic properties. 
Other bedrock in the county is not likely to yield significant water at most 
places. 

Water Table and Ground-Water Flow 

The elevation of the water table, directions of horizontal ground-water 
flow, and ground-water divides are shown on plate 2. The map was prepared by 
determining depth-to-water from well-drillers' records and subtracting the 
depth from the land-surface elevation shown on U.S. Geological Survey 
topographic quadrangles. These values were hand contoured to show lines of 
equal elevation. Where well-record coverage in the county was sparse, the 
elevation of streams and lakes were used to estimate the elevation of the 
water table. 

The configuration of the water table is similar to the land-surface 
topography, except that the variation of the elevation of the water table is 
subdued. For example, the water table is about 40 ft higher on Old Mission 
Peninsula than it is at Grand Traverse Bay; variation in land surface 
elevation is as much as 200 ft between the two areas. Most ground water in 
the county flows toward the bay. 

A major influence on the configuration of the water table and direction 
of ground-water flow is the Boardman River. Ground water flowing northward 
discharges to the river, which has cut a deep valley in the glacial deposits. 
Ground water on either side of the valley flows to the river, which eventually 
discharges to Grand Traverse Bay. Some ground water beneath confining units 
probably flows under the river. 

In the northwestern part of the county near Bass Lake, a major ground
water divide extends north to south for about 10 mi, and then eastward to the 
southeastern edge of the county near Fife Lake. North and east of the divide, 
ground water discharges coward the Boardman River or Grand Traverse Bay. 
South and west of the divide, ground water flows toward adjacent counties. 

The water table fluctuates throughout the year. Water levels usually 
rise during the winter and spring when evapotranspiration is low; they decline 
during summer when evapotranspiration is high. Ground-water levels in 20 
observation wells were measured during 1985-86 (table 3, at back of report). 
Measurements of water levels in an observation well near Fife Lake from 1976-88 
indicate that the water table responds to changes in rainfall and/or snowmelt 
(fig. 10). Seasonal and long-term responses to recharge are evident. For 
example, a rise of 1 to 2 ft in the water level occurs each spring. Long-term 
responses are less dramatic and are related to annual precipitation. Figure 
10 shows precipitation for and the departure from normal precipitation at 
Traverse City Airport during 1976-88. During a period of reduced 
precipitation, such as during 1980-82, water levels were low. When 
precipitation was normal or above, as during 1983-86, water levels increased. 
Snowmelt usually occurs in late March. At about this time, ground-water 
levels begin to rise for 2 or 3 months, depending on the amount and time of 
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rainfall. Seasonal water-level peaks usually occur between late May and early 
July. Occasionally, a second peak occurs in late autumn when rainfall 
increases and evapotranspiration decreases. 

Depth and Yield of Uater-Bearing Deposits 

Plate 3 is a map showing generalized depth to water-bearing deposits in 
Grand Traverse County. The map indicates the depth to which a well must be 
drilled within the glacial deposits to obtain a domestic water supply of 10 
gal/min (gallons per minute). If the hydraulic properties of the glacial 
deposits near the water table are unsatisfactory, depth of drilling may need 
to be increased to find a water-bearing zone. These zones are usually coarse
grained sand and gravel deposits. 

In general, outwash and lacustrine deposits are coarse-grained. Wells 
installed in these deposits are usually shallow because the water table is 
close to the land surface. Where outwash or lacustrine deposits are present, 
most wells are less than 100 ft deep. Confining units are usually not present 
in these areas at shallow depths. 

Fine-grained materials, associated with till and distal lacustrine 
deposits, are found in parts of the county where moraines are present. Wells 
in these areas range from 100 to 300 ft deep and generally have low yields. 
At least one confining unit usually is present, but the deepest wells will 
penetrate through multiple confining units to reach a productive zone. 

Depth to water is related to type of glacial deposit in the county. The 
highest land-surface elevations and greatest topographic relief are associated 
with morainal deposits; the depth to water in these areas is greater than in 
areas of outwash deposits. Even though some of the deposits are coarse 
grained and could yield water to wells, they are above the water table. 
Outwash and lacustrine deposits are associated with low topographic relief and 
low land-surface elevations. Depth to water is less in these areas than in 
moranial areas. In a few areas where the water table is only a few feet below 
land surface, coarse-grained deposits sufficient to store water are not 
present. 

Domestic wells in most of the county obtain sufficient supplies from 
wells SO to ISO ft deep. These wells usually have a A-in.-inside diameter 
casing, a screened interval of 4 ft, and yield at least 20 gal/min. Irrigation, 
municipal-, and industrial wells are usually ISO to ASO ft deep and are capable 
of yielding 250 gal/min or more. These wells have at least a 6-in.-inside 
diameter casing and have a much greater screened interval in the water-bearing 
zone than do domestic wells. 

Hydraulic Properties of Aquifers 

The only bedrock units in the county that may have potential for 
providing usable supplies of water are the sandstones of the Marshall 
Formation. Because of the depth at which the Marshall Formation lies and 
because the formation is not tapped for water supplies, no hydrogeologic data 
regarding the formation were collected during this study. Other bedrock units 
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that underlie the glacial deposits are thought to be as poor aquifers in Grand 
Traverse County as they are in other parts of the State because they consist 
principally of shales. 

The hydraulic properties of the glacial deposits depend on the type of 
deposit. Aquifer tests were conducted at two locations during this study to 
determine the horizontal hydraulic conductivity and specific yield of 
glaciofluvial deposits. The tests were conducted north of Fife Lake (well PL) 
and south of Karlin (well GPl) (plate 1). The transmissivity of deposits at 
well PL was 4,300 ft'/d (feet squared per day); the specific yield was 0.30. 
The transmissivity of deposits at well GPl was 2,500 ft*/d; the specific yield 
was 0.25. Hydraulic conductivities were 80 and 50 ft/d (feet per day) for 
wells PL and GPl, respectively. Aquifer-test data from previous 
investigations are available at the Village of Kingsley and at the U.S. Coast 
Guard Air Station, Traverse City. Analysis of the aquifer test conducted at 
the Village of Kingsley for a public-supply well indicates transmissivity 
ranges from about 3,000 to 3,800 ft*/d for the leaky confined sand and gravel 
aquifer. Hydraulic conductivities determined for the aquifer range from 55 to 
70 ft/d. Analysis of the aquifer test made at the U.S. Coast Guard Air 
Station indicates that transmissivity ranges from 1,800 to 2,600 ft*/d for the 
unconfined sand and gravel aquifer. Horizontal hydraulic conductivity 
calculated from the transmissivity ranges from 100 to 150 ft/d. No aquifer 
tests have been conducted in fine-grained deposits such as till or lacustrine 
clay. 

The velocity of horizontal ground-water flow depends on the hydraulic 
gradient, the hydraulic conductivity, and the effective porosity of the 
aquifer. Near well PL, the velocity of ground water is about 1 ft/d. At the 
U.S. Coast Guard Air Station, velocities ranged from 3 to 6 ft/d because of 
comparatively steep gradients, high hydraulic conductivities, and low 
effective porosities. 

WATER QUALITY AND LAND USE 

In Grand Traverse County, as in other parts of Michigan and the country, 
the relation of land use to the chemical and physical characteristics of water 
is not always evident. To investigate possible relations in Grand Traverse 
County, current information on the chemical inputs to the hydrologic system, 
particularly the nitrogen input, was considered essential. Data on fertilizer 
applications, animal wastes, septic-tank discharges, and chemical composition 
of precipitation were compiled as the first step in evaluating water quality. 

Inventory of Land Use 

The Michigan Department of Natural Resources' Division of Land Resource 
Programs is responsible for implementing the Michigan Resource Inventory 
Act of 1979. One requirement of the act is that a current-use inventory of 
each county be maintained. Land use or land cover is classified using 46 
categories, which are designed to identify existing use of every 2.5- to 5.0-
acre area of land in the State. Land use or cover exceeding 4 percent of the 
total area of Grand Traverse County include: northern hardwood forest land, 
24.73 percent; cropland, 16.14 percent; mixed pine forest land, 14.63 percent; 
herbaceous openland, 10.68 percent; orchards, 5.19 percent; single-family 
duplex, 4.56 percent; and lowland hardwoods, 4.15 percent (Michigan Department 
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of Nacural Resources, written cotimun., March 27, 1985). Table A lists land-
use data for Grand Traverse County by township. Although data tabulated in 
table 4 are accurate indications of land classification, the actual area in a 
township devoted to a given use may be substantially less than that falling 
within a classification. In order to relate water quality to agricultural 
use, and in order to provide a basis for estimating chemical inputs to the 
hydrologic system, the Grand Traverse County Extension Service compiled 
information on the amount of field and fruit crops grown in each township in 
1988. These data are given in table S. 

Township 
or 
city 

Table 4.—Land-use data for Grand Traverse County 

[mi', square miles; percent, percentage of total area] 

Business district. 
Residential, shopping center, 
mobile home commercial, 

parks Institutional Industrial 

Transportation, 
communications, 

utilities 

Cropland, 
confined feeding 

operations, permanent 
pasture, other 

agricultural lands 

ml' Percent ml' Percent mi' Percent ml' Percent ml' Percent 

Acme 1.6S 6.75 0.21 0.85 0.042 0.17 0.095 0.39 5.54 22.82 

Blair 1.80 4.99 .19 .53 .11 .30 .016 .04 7.12 19.74 

Grant .61 1.69 .0094 .03 .00 .00 .00 .00 11.90 32.94 

East Bay 3.54 8.30 .24 .56 .00 .00 .16 .37 3.97 9.32 

Fife Lake .53 1.46 .084 .24 .00 .00 .00 .00 3.96 11.00 

Garfield 3.22 11.49 .68 2.43 1.07 3.80 .081 .29 8.28 29.51 

Green Lake 1.88 5.34 .41 1.17 .036 .10 .13 .36 1.67 4.75 

Long Lake 2.42 6.80 .029 .08 .00 .00 .00 .00 7.37 20.72 

Mayfleld .068 .19 .014 .04 .0045 .01 .00 .00 18.17 50.10 

Paradise .73 1.39 .086 .15 .00 .00 .11 .28 10.86 20.53 

Peninsula 2.69 9.33 .033 .12 .041 .14 .00 .00 .22 .76 

Union .11 .30 .00 .00 .00 .00 .00 .00 .17 .48 

Whitewater 1.08 2.19 .046 .09 .012 .02 .24 .49 3.82 7.75 

Traverse City 2.86 35.71 1.27 15.79 .66 8.20 1.15 14.31 .13 1.62 
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Township 
or 
city 

Table A.~-Land-use data for Grand Traverse County—Continued 

Northern hardwood, 
aspen/birch, 

lowland hardwood, 
pine, other upland 
coniters, lowland Streams and 
conifers, managed waterways. 

Herbaceous Christmas tree lakes. Other 
openland plantation reservoirs uses 

Orchards, 
bush fruits, 
vineyards, 

horticulture area 

mi' Percent ml' Percent mi' Percent mi' Percent mi' Percent 

Acme 4.60 18.94 3.24 13.34 6.26 25.76 0.14 0.59 2.70 10.39 

Blair .55 1.52 6.95 19.29 17.00 47.16 .35 .97 1.97 5.46 

Grant .00 .00 3.36 9.28 18.33 50.54 .73 2.02 1.27 3.50 

Bast Bay 1.11 2.61 4.41 10.34 23.82 55.85 2.50 5.86 2.90 6.79 

Fife Lake .00 

o
 

o
 2.00 5.55 26.03 72.32 1.24 3.43 2.16 6.00 

Garfield .94 3.35 4.40 15.67 5.34 19.03 1.03 3.69 3.01 10.74 

Green Lake .030 .09 3.54 10.09 17.60 50.12 6.34 18.05 3.49 9.93 

Long Lake .19 .53 4.21 11.83 13.65 38.36 5.83 16.38 CO
 

C
O
 

5.30 

Mayfield .00 .00 3.27 9.02 12.74 35.12 .15 .40 1.87 5.12 

Paradise .12 .22 7.17 13.56 30.84 58.31 .058 .11 2.92 5.45 

Peninsula 14.28 49.54 2.27 7.88 6.97 24.17 .88 3.06 1.44 5.00 

Union .00 .00 1.55 4.29 32.25 89.32 .19 .54 1.83 5.07 

Whitewater 3.33 6.74 4.89 9.91 30.91 62.62 .54 1.10 4.49 9.09 

Traverse City .0097 .12 .50 2.35 .57 7.10 .32 3.97 .55 10.83 

22 



APPENDIX D 

HYDROGEOLOGICAL STUDY 
OF A 

PROPOSED IRRIGATION FIELD 
FOR 

GRAY AND COMPANY 
AT 

WILLIAMSBURG, MicmGAN 

by 
Nordlund and Associates, Inc. 

September 1988 

ESCXUDING: 
DECEMBERS, 1989 SUPPLEMENT 



"• 
flCOPY 

RECEIVED APR 1 2 2002 

HYDROGEOLOGICAL STUDY 

OF A 

PROPOSED IRRIGATION FIELD 

FOR 

GRAY AND COMPANY 

AT 

WILLIAMSBURG, MICHIGAN 

Prepared By 

NORDLUND AND ASSOCIATES, INC. 
Consulting Engineers and Surveyors 

813 East Ludington Avenue 
Ludington, MI 49431 

September 1988 

File: 81-4 



• •• 
tc 

HYDROGEOLGOCIAL STUDY 
GRAY AND COMPANY'S 
WILLIAMSBURG PLANT 

INDEX 

PAGE 

A. INTRODUCTION 1 and 2 

B. PROPOSED SITE LOCATION 2 

C. CONCLUSIONS OF THE INVESTIGATION 3 

D. RECOMMENDATIONS... 4 

E. CLORIDE LOADING CAPACITY 5 

F. ESTIMATED HEIGHT OF GROUND WATER 6 

G. DATA PRESENTATION 7 and 8 

1. Method of Data Collection and Procedure 
2. Soil Borings 
3. Discussion of Pump Test Results 

LIST OF EXHIBITS 

Exhibit 1 Site Location Map 
Exhibit 2 Location Map 
Exhibit 3 Soils Location Map 
Exhibit 4 Well Logs 
Exhibit 5 Water Sample 
Exhibit 6 Test Results 
Exhibit 7 Pump Test Results 
Exhibit 8..... Area Well Logs 

General Site Plan located in back pocket. 



U • 

HYDROGEOLOGICAL STUDY 
GRAY AND COMPANY'S 
WILLIAMSBURG PLANT 

A» INTRODUCTION 

The purpose for this investigation is to determine 
whether a proposed irrigation field, located near Gray and 
Company's Williamsburg Plant, is technically feasible. In 
order to evaluate the hydro-geological properties of the 
sxibsurface soils at the proposed site, an exploration 
program consisting of: site topography, ground water 
elevations, soil borings, installation of monitor wells, and 
ground water samples have been taken. A major source of 
aquifer information has also been derived from a pump test 
taken at this site. The information from these tests and 
measurements has been evaluated and used to determine 
whether the site is appropriate for it's proposed use as an 
irrigation field for maraschino cherry wastes. 

Gray and Company is a maraschino processor with their 
production facilities located in Hart, Michigan. Gray and 
Company receives the bulk of it's cherries for processing 
from the Grand Traverse area, and at the present time, has a 
nianber of receiving stations located in Grand Traverse 
County. At a receiving station for cherries used for 
maraschino cherry production, the cherries are put into a 
pit in the ground that is lined with an impervious liner and 
sxibmerged in a brine solution. The cherries are then hauled 
to the processing plant in tank trucks while suspended in 
the brine solution. The present practice is to dispose of 
all of the brine solution produced at the receiving stations 
into the City of Hart's Municipal Wastewater Treatment 
Plant. This practice entails not only the transporting to 
Hart of the cherries that are submerged in the brine 
solution, but also the brine remaining in the pits after all 
of the cherries are removed is at the present time hauled to 
and disposed of at the City's Treatment Facilities. 

The City of Hart's Sewerage Treatment Facility was 
designed and constructed to treat a combination of domestic 
and industrial wastes from the Fruit and Vegestable 
Industry. The growth of the Fruit and Vegetable Industry in 
the City of Hart has been phenominal and the plant is 
grossly overloaded. All of the industrial users of the 
system have been given orders by the City to limit 
wastewater flows and an order mandating maximum flows and 
strengths from each industry has been issued by the City of 
Hart. As a result of this overloading, the City of Hart's 
treatment facility has discharged raw or partialy treated 
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sewage to a stream adjacent to the treatment facility and 
the plant has a serious odor problem. 

VS' 
Nordlund and Associates, Inc. conducted a study of 

Gray's processing facility in Hart to determine what 
measures could be taken to reduce flows and strengths at the 
plant. Some of the conclusions of the study were that if 
the hauling of the brine remaining in the storage pits in 
Crank traverse County was eliminated, and if the excess 
brine that is hauled in with the cherries and the first 
flush from the leaching operation is captured and removed 
from the City system; the flows would be reduced 
approximately 1 percent, but a 12 percent reduction in BOD 
would be realized. ; 

Additionally, the operation of the irrigation field 
will allow future expansions at the Williamsburg Plant. This 
would be beneficial to Gray and Company and provide 
additional jobs for the surrounding area. 

B. PROPOSED SITE LOCATION 

The Gray and Company Williamsburg Plant is located in 
the Southeast 1/4 of Section 9, T28N, R9W, Whitewater 
Township, Grand Traverse County, Michigan. The proposed 
irrigation field is located adjacent to the existing plant 
in Section 9. Please refer to Exhibits numbered 1,2 and 3 
in the appendix and also the General Site Plan, located in 
the back pocket, for more information. 
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C. CONCLUSION OF THE INVESTIGATION 

The proposed irrigation field required is 4.5 acres in 
size. The dimensions and the ..location of this field are 
shown on the General Site Plan. The field should be 
equipped with orbital sprinklers which will allow total 
coverage of the site. 

A grass forage crop consisiting of either clover or Red 
Fescue is recommended. This crop is tolerant to chlorides 
and may be periodically cut and marketed for resale in order 
to recover some of the costs of the operation and remove 
potential nutrient loadings from the irrigation field 
through decaying vegetation. 

The four existing and two proposed monitoring wells 
located around the perimeter of the proposed irrigation 
field will be adequate to monitor the quality of the ground 
water both upgradient and downgradient of the proposed site. 

The impact of the additional irrigation will Create an 
artificial mound of water 2 feet high at the center of the 
proposed site. It is felt that the height of this mound 
will not be significant as the depth to ground water is 
approximately 10 feet minimum. 

Currently, other than Mr.. Keith Hubbe11's irrigation 
well.(Exhibit 8 - Well E), there does not exist any public 
or private wells located downgradient of the proposed 
.facility. It should be noted that this well, as well as the 
other wells logged in Exhibit 8, are completed to an aquifer 
that is located below a clay layer, and not into the upper 
aquifer to which the facility will discharge. 

In conclusion, the proposed irrigation field will 
alleviate wastewater disposal problems at Hart, Michigan, 
will have no serious impacts the ground water, and will 
allow the Gray and Company's Williamsburg Plant to expand. 
When all of the impacts of installing this facility are 
considered, it is obvious that the proposed irrigation field 
will have a positive impact on both the environment and 
economy of the State of Michigan. 
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D. RECOMMENDATION; 

The proposed irrigation field will be operated by a 
pump capable of providing a flow rate of 130 gallons per 
minute at a static head of approximately 180 feet depending 
on the sprinkler system pressure required. The pump must be 
able to function in the corrosive brine waste water. The 
sprinkling system should be designed to operate for eight 
hours a day, five days a week, from May 1st to October 31st. 
The sprinkling should occur between the hours of 8:00 a.m. 
to 4:00 p.m. to allow maximum evaporation to occur. In 
order to balance the hydraulic load, the system should be 
run longer during dry periods and for shorter periods during 
wet weather. 

Ground cover on the irrigation field should consist of 
Red Fescue, clover Or other suitable vegetation. These are 
plants which can tolerate moderately high concentrations of 
salt. The plants should be periodically harvested which will 
remove some of the B.O.D. and total hydraulic loading at the 
site. Also, the sale of the harvest will allow the operators 
to recover some of the costs of the irrigation field. 

Presently two monitor wells are located downstream of 
the proposed irrigation field, two wells are located 
upstream of it, and an additional upstream and downstrecun 
well is proposed. These six wells will provide adequate 
background information and also monitor any possible 
contamination. 

Additional work proposed as a result of this report 
would be the purchase and installation of an irrigation 
system consisting of: 

a. 130 gpm pump and ancilliary equipment 
b. A wet well of sufficient size to allow a 10 to 1 

dilution of the receiving waste. If a tanker of 
6,000 gallons is being delivered for disposal, a 
wet well of approximately 66,000 gallons is 
required, which is approxiraatly one day of 
irrigation at the above rates. A pit similar to 
those utilized for marachino cherries could be 
utilized for this wet well. 

c. The instillation of a chloride meter and recorder, 
and a flow meter on the pump discharge line so that 
proper flow data and loadings may be verified. 

d. PVC or equal piping system which would be able to 
withstand the corrosiveness of the waste water. 

e. Sprinkler system capable of providing total 
coverage of the irrigation site. 

f. Planting of Red Fescue or clover ground cover, or 
equal. 

g. Two additional observation wells 
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E. CHLORIDE LOADING CAPACITY 

The proposed irrigation field will be planted with a 
moderately salt tolerant forage crop, such as Clover or Red 
Fescue, This species can tolerate an electrical 
conductivity between 3.0 to 6.0 mmho/cra. or the 
corresponding chloride concentration of 1920 - 3840 ppm. ^ •• • 

The elimination of the waste brine hauling and the ^ 
return of waste brine from the Hart Facility will generate 
280,000 gallons per year with an estimated chloride 
concentration of 4,000 ppm. The capture of the first leach 
and hauling opertion will generate 432,000 gallons per year 
with an estimated chloride concentration of 2,000 ppm. The 
average concentration is therefore approximately 2,800 ppm. 
As it is recommended that the chloride concentration of the 
water, as applied, be limited to 250 ppm; it will be 
necessary to dilute the brine solution to approximately 8 
million gallons per year. It should be noted that the 
dilution water does not necessarily need to be well water, 

t/ it may be process water, providing that the water is 
sufficiently low in chlorides so that the 250 ppm 
concentration is not exceeded and the waters contain no 
substances that would be unsuitable for irrigation. 

In addition, it is conservatively estimated that during 
the 180 day irrigation season, a total of 12 inches of rain 
will occur. This will create roughly 1.5 million gallorgof 
rain on the proposed four and one half acre irrigation field 
and reduce the estimated chloride load by 16 percent. 
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F. ESTIMATED HEIGHT Of GROUND WATER: 

The raaximura height of the artificial mound resulting in 
response to the irrigation rate at the Williamsburg proposed 
irrigation site was calculated as follows: 

hm - hi = 0.5 Wmt 
15 Sy [4W*3 

where hi - initial height of water table above 
aquiclude, in feet 

hm = height of water table above aquiclude with 
recharge, in feet 

Wm = recharge rate, in gpd per unit area 
(sq. ft.)= 8,000,000 + (180) + (43,560 x 4.5) 
= 0.227 

t = time after recharge starts, in days 
is = specific yield of aquifer, fraction 
bm = one-half width of recharge area, in feet 
T = coefficient of transmissibility, in gpd/ft 
am = one-half length of recharge area, in feet 

The function W* is taken from Table 6.2 page 371 of 
"Ground Water Resource Evaluation." It is necessary to 
calculate am and Pm before table 6.2 may be used however. 

am = 1.37(am) 

Pm = 1.37(bm) 

SR 

1 
Tt 

The system is rectangular in shape am = 210' bm = 235 feet 

i 
am = (1.37)(210) 

Pm = (1.37)(235) 

0.014 
13,780 X 180 =0.022 

0.014 
IJ, /tiO X 180 =0.024 

This results in W* = .0050 (estimated) 

hm - hi = 0.5 Wmt 
15 S 

4W* 

= (0.5)(0.227)(180)(4)(.0050) 
(15)(.014) 

=1.95 feet or approximately 2 feet Rise in 
water level 
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G. DATA PRESENTATION; 

1. Method of Data Collection and Procedure: 

Three inch monitor wells were installed by Technical 
Drilling service. They also provided the soil borings for 
these wells, labeled "A", "B" and "C". The driller used a 
continuous flight 2 inch solid anger to install the wells 
and obtain soil information. The soil boring logs are 
included in the appendix as Exhibit Number 4. 

The depth to the ground water level was determined 
using an electronic water seeking probe. Elevations in the_ 
proposed irrigation field were set using a standard 
surveyor's level and telescoping level rod. Elevations used 
are U.S.G.S. established as noted on the site plan. Water 
samples were taken of the three observation wells and 
analyzed by Aquatic Systems; the results of which is shown 
in Exhibit Number 5. 

Unfortunately, the well driller who installed the 4 
inch production well and well "D" neglected to take soil 
boring information. The production well was installed with a 
sulanersible pump capable of pumping between 20-30 gallons 
per minute. A power supply for this well was provided by an 
outlet on a nearby control panel and 200 feet of extension 
chord. 

During the pump tests flow information was provided by 
an orifice bucket, and the discharged water was removed from 
the site with approximately 70 feet of 6 inch sewer pipe. 
Once again, water levels were determined using the 
electronic water seeking probe. All of the pump test 
information is located in Exhibit Number 6. 

2. Soil Borings; 

When this job was initially started, it was assumed 
that the groundwater would flow Westerly or Northwesterly 
toward Tobego Creek, located 1,800 feet West of the proposed 
site. However, instead of a groundwater gradient Westerly, 
the results from the monitor well installation shows the 
direction of the groundwater gradient to be almost directly 
North. When a profile of the known groundwater surfaces is 
plotted, (refer to Exhibit 7) the possibility of a perched 
water table is strongly suggested. 

There are no water supplies drawn from this perched 
aquifer, other than irrigation water, and it is very 
doubtful that this will ever occur. Therefore, it must be 
assumed that the natural conditions of this aquifer makes it 
a good receiving system for the irrigation field. 
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3. Discussion of Pump Test Results; 

The results of the pump test reveals interesting 
information about the aquifer. First, the aquifer is 
located in a medium to fine silty sand, which is layered 
with several clayey and silty seams. The combination of 
these two soil conditions had a considerable effect on the 
pump test. 

The shape of the drawdown verses time curves for the 
pump test revealed that the slow draining characteristic of 
the soil and the presence of the relatively impervous layer 
affected the plots. The basic equation for aquifer 
calculations assumes that the horizontal and vertical 
permeability components must be equal. However, due to the 
relatively impervious clay and silt seams, this conditions 
does not exist. An explanation of how to best address this 
situation has been included in this report as Exhibit Number 
6 • 

After the explanation discussed in Exhibit Number 6 is 
applied to the graphs, a reasonable correspondence between 
Wells "B" and "C" exists. This allows the calculation of 
the storativity coefficient and transmisivity of 0.014 and 
13,780 gallons per day per foot respectively. 
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ASI, ENVIRONMENTAL TECHNOLOGIES 
1100 Conrad Industrial Drive • P.O. Box 649 • Ludington. Ml 49431 • Phone (616) 645-0371 

July 29, 1988 

AUG Nordland & Associates 
813 E. Ludington Avenue 
Ludington, MI 49431 
Attn: Mr. Jim Nordland 

Dear Mr. Nordland: 

Please find enclosed your analytical results for your water 
sample. Analysis was performed in accordance with the methods 
in the "Federal Register", Vol. 49, No. 209, Friday, October 
26, 1984, "U.S. EPA Methods for Chemical Analysis of Water and 
Wastes", (BPA-600/4-79-02G) March, 1983, "Standard Methods for 
the Analysis of Water and Wastewater", 16th Edition, or "Test 
Methods for Evaluating Solid Wastes", U.S. EPA, September, 
1986. 

ASI RBF. NO.: 81232 

If you have any questions concerning these results, please do 
not hesitate to contact our laboratory at (616) 845-0371. 

S incerely, 

A^, Analytical Services Division 

Doug Conran 
Lab Director 

tlm 

Enclosure 

Saginaw Branch 
P.O. Box 2426 

Saginaw, Michigan 48605 
(517) 792-0230 

Holland Branch 
P.O. Box 2068 

Holland, Michigan 49422 
(616) 399-5255 

Chicago Branch 
772 West Algonquin 

Arlington Heights, Illinois 600C 
(312) 364-7571 

z: 
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m 4 1988 

Page 1 of 1 

ANALYTICAL SERVICES 

PROJECT: 
Asr REF. NO.: 
SAMPLED BY: 

DESCRIPTION: 
ANALYST: 

Gray & Company 
81232 
Nordland & Associates 
Water Sample 
DS, MD. DD, LS 

DATE SAMPLED: 
DATE RECEIVED: 
DATE FINISHED: 

REPORT DATE: 

07/01/88 
07/06/88 
07/28/88 
08/01/88 

ASI SAMPLE I.D.: 
CLIENT SAMPLE I.D.: 

4388 
A 81-4 

4389 
B 81-4 

4390 
C 81-4 

v. 

CALCIUM, mg/L 42 . 

IRON, mg/L 25 . 

MAGNESIUM, mg/L 12.5 

34 40 

14 . 5.8 

23.4 19.1 

POTASSIUM, mg/L 8.32 5.68 1.92 

SODIUM, mg/L 2.44 2.36 2.14 

BICARBONATE, mg Equiv. 
CaC03/L 138 

CARBONATE, mg Equiv. 
CaC03/L <10 

CONDUCTIVITY @ 25C 
umhos/cm 303 

138 

<10 

249 

147 

<10 

334 

CHLORIDE, rag/L 0.2 <1 <1 

FLOURIDE, mg/L 0.062 0.217 0.187 

HARDNESS, mg CaC03/L 162 131 192 

AMMONIA-N, mg/L 0.12 0.13 0.13 

NITRATE-N, mg/L 2.6 0.28 0.56 

NITRITE-N, mg/L 0.023 . 0.016 0.006 

TOTAL PHOSPHORUS, mg/L 0.185 0.581 0.075 

SULFATE, mg/L 12 ........ 10 ..p. ^9 

Doug Conran 
Lab Director 

- - - ASI 
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EXHIBIT 6 

On September 2, 1988, a pumping test was conducted at 
the Williamsburg Plant to determine aquifer constants to be 
utilized in the groundwater mounding calculations. The pump 
was operated to produce a constant flow of 21.4 gallons per 
minute. 

There are problems associated with direct 
interpretation of the data as the aquifer is not uniform in 
character and the hydraulic conductivity is not the same in 
all directions. The type of curve plotted for the pumped 
well is called a slow drainage curve and is typical of an 
aquifer with layers of various permeabilities. With the 
exception of residual drawdown is Well C, the drawdown, 
recovery and residual drawdown curves were plotted for all . 
three wells. The slope of the drawdown curve varied wildly 
from 0.056 feet to 2.7 feet. After analysis of the plots, 
the results for Observation Well B were chosen as being most 
representative for the following reasons: 

The measurements in Well C are too small to make 
accurate predictions. Changes in atmospheric pressure 
and minor errors in reading of the water level 
measurements or leveling can greatly influence the 
results. 

The pumped well has considerable turbulence due to 
the pumping activity and the measurements can be 
affected by this phenomenon, plus the pumped well is 
sensitive to small changes in pump output. 

Finally, the slope of the curves was most constant 
for all three data plots for Well B 

Utilizing a slope of 0.41 from and an intercept of 4.5 
minutes from the drawdown curve, the following data can be 
calculated. 

J 
T = 264 X 21.4 = 13,780 gpnf per foot 

0.41 ^ 

S = 0.3 X 13,780 X 4.5 = 0.014 
30.42 (1440) 

It should be noted that the t/t' intercept at zero 
drawdown on Well B's residual drawdown plot is large, which 
is indicative of recharge to the aquifer. Vertical 
nonuniformity in an aquifer is similar to vertical 
infiltration into the aquifer and will give a similar 
dislocation to this curve. 



PUMP TEST RESULTS - GRAY Hr. CO. - W r r.L IAMSBURG, MICil. 

DRAWDOWN 
PUMPED WELL 

9-2-B8 

ACTUAL 
TIME 

DEPTH TO. 
WATER 

ELAPSED 
TIME 

DRAWDOWN 

1 11 :11 .00 25.50 1.00 MINUTES 10.85 1 
! 11 :14 . 9 26.65 4.15 MINUTES 12 ! 
! 11 :17 .18 26.78 7.30 MINUTES 12.13 i 
I 11 :21 .41 26.93 11.68 MINUTES 12.28 ! 
1 11 :25 . 9 26.93 15.15 MINUTES 12 . 28 : 
I 11 :30 .27 27.00 20.45 MINUTES 12.35 ! 
I 11 :38 .42 27.17 28.70 MINUTES 12.52 ! 
! 11 :51 .16 27.33 41.27 MINUTES 12.68 

11 :58 .32 2.7.33 48.53 MINUTES 12.68 I 
! 12 : 7 .11 27.4 2 57.18 MINUTES 12.7"7 I 
1 12 :18 .37 27.46 68.62 MINUTES 12.81 : 

12 :30 .59 27.58 80.98 MINUTES 12.93 : 
1 12 :45 .53 27.63 95.88 MINUTES 12.98 : 
: 12 ;57 .39 27. 73 107.65 MINUTES 13.08 : 
! 13 :32 .28 27.88 142.47 MINUTES 13.23 : 
! 14 : 1 .52 27.95 171.87 MINUTES 13.3 : 

14 :54 .25 28. 13 224.42 MINUTES 13.48 
! 16 : 4 .32 . 28.44 294.53 MINUTES 13.79 : 
! 16 :57 . 2 28.54 347.03 MINUTES 13.89 : 
I 18 : 0 .27 28. 73 410.45 MINUTES 14.08 : 

18 :57 .26 28.81 467.43 MINUTES 14.16 : 



PUMP TEST RESULTS - GRAY & CO. - WJLLIAMSBURG, MICH. 

DRAWDOWN 
WELL B 9-2-R8 

ACTUAL DEPTH TO ELAPSED DRAWDOWN 
TIME WATER TINE 

11 :15 .56 14.11 .5.93 MINUTES 0.05 
11 :23 . 9 14.25 13.15 MINUTES 0. 19 
11 :28 .21 14 .56 18.35 MINUTES 0.5 
11 :36 .25 14.57 26.42 MINUTES 0.51 
11 :52 .19 14.63 42.32 MINUTES 0.57 
12 : 1 51 14.67 51.85 MINUTES 0.61 
12 : 9 .50 14 .70 59.83 MINUTE.S 0.64 
12 :21 34 14. 71 71.57 MINUTES 0.65 
12 34 .35 14.72 84.58 MINUTES 0.66 
12 :48 .39 14.75 98.65 MINUTES 0.&9 
13 : 1 .46 14.75 111.77 MINUTES 0.69 
13 :35 .19 14.76 145.32 MINUTES 0.7 
14 : 5 .50 14.79 175.83 MINUTES 0.73 
14 :58 .30 14.79 228.50 MINUTES 0.7 3 
16 : 6 .19 14.82 296.32 MINUTES 0.76 
16 :59 .00 14.84 349.00 MINUTES 0.78 
18 ; 3 .35 14 .87 413.58 MINUTES 0.81 
19 : 0 .52 14.88 470.87 MINUTES 0.82 

V/. 



; PUMP TEST RESULTS - GRAY & CO.,- WILLIAMSDURG. MICH. 

DRAWDOWN 
WELL C 

9-2-R8 

ACTUAL DEPTH TO ELAPSED DRAWDOWN 
TIME WATER TIME 

11 13 .29 17.10 3.48 MINUTES -0.09 
11 20 . 9 17. 10 10.24 MINUTES -0.09 
11 26 .37 17.20 16.99 MINUTES 0.01 
11 31 .56 17.25 21.93 MINUTES 0.06 
11 40 .00 17.16 30.00 MINUTES -0.03 
11 49 .38 17.16 39.63 MINUTES -0.03 
12 0 . 8 17.16 50.13 MINUTES -0.03 
12 8 .27 17.22 58.45 MINUTES 0.03 
12 20 .13 17.18 70.25 MINUTES -0.01 
12 32 .54 17.27 82.90 MINUTES 0.08 
12 47 .12 1-7.20 97.20 MINUTES 0.01 
12 59 .37 17.22 109.62 MINUTES 0 .03 
13 34 . 2 17.27 144.03 MINUTES 0.08 
14 3 .52 17.26 173.87 MINUTES 0.07 
14 56 .24 17.25 226.40 MINUTES 0.06 
16 9 . 1 17.27 299.02 MINUTES 0.08 
17 0 .59 17.29 350.98 MINUTES 0.1 
18 2 . 8 17.31 412.13 MINUTES 0.12 
18 59 . 9 17.33 469.15 MINUTES 0. U 



PUMP TEST RESULTS - GRAY k CO. - W[Ll.TAMSBllRn, MTCII, 

REBOUND 
PUMPED WELL 

9-2-88 

RESIDUAL 
ACTUAL DEPTH TO ELAPSED DRAWDOWN 
TIME WATER TIME 

! 19 6 .45 17.21 1.75 MINUTES 2.56 : 
! 19 7 .58 17.35 2.97 MINUTES 2.7 ! 

19 10 .37 16.15 5.62 MINUTES 1.5 
19 13 .14 15.63 8.23 MINUTES 0.98 : 

! 19 17 . 9 15.00 12.15 MINUTES 0.35 : 
! 19 19 .56 14.99 14.93 MINUTES 0.34 
I 19 25 . 0 14.97 20.00 MINUTES 0.32 : 
! 19 30 . 0 14.95 25.00 MINUTES 0.3 ! 
! 19 35 .10 14.92 30.17 MINUTES 0.27 : 
: 19 40 . 0 14.90 35.00 MINUTES . 0.25 : 
1 19 50 . 0 14.89 45.00 MINUTES 0. 24 ! 

20 0 . 0 14.88 55.00 MINUTES 0.23 : 
! 20 10 .33 14 .86 65.55 MINUTES 0.21 : 
: 20 25 . 0 14.84 80.00 MINUTES 0.19 1 
! 20 39 .20 14.84 94.33 MINUTES 0.19 : 

_kL/. 



PUMP TEST RESULTS - GRAY & CO. - WILLIAMSBURG. MTCM. 

REBOUND 
WELL "D" 

RESIDUAL 
ACTUAL DEPTH TO . ELAPSED DRAWDOWN 
TIME WATER TIME 

I 19 ; 7 .17 14.58 2.28 MINUTES 0.52 : 
! 19 : 9 .41 14.40 4.68 MINUTES 0.34 ! 
! 19 12 . 1 14.30 7.02 MINUTES 0.24 : 
! 19 :15 .51 14.22 10,85 MINUTES 0.16 ! 
I 19 :25 .41 14.15 20.68 MINUTES 0.09 ! 
I 19 :30 .26 14. 10 25.43 MINUTES 0.04 I 
I 19 :35 .41 14.10 30.68 MINUTES 0.04 ! 
: 19 :40 .37 14.07 35.62 MINUTES 0.01 ! 
! 19 :50 .49 14.07 45.82 MINUTES 0.01 : 
! 20 : 0 .29 14.06 55.48 MINUTES 0 : 
! 20 :ll .18 14.05 66.30 MINUTES -0.01 
1 20 :25 .39 14.03 80.65 MINUTES -0.03 I 

20 :40 .10 14.04 95.17 MINUTES -0.02 I 
: 21:11.13 14.04 126.22 MINUTES -0.02 



PUMP TEST RESULTS - GRAY &- CO. - WTI-I.TAMSBURG, MTCH 

REBOUND 
WELL "C" 

ACTUAL 
TIME 

DEPTH TO 
WATER 

ELAPSED 
TIME 

RESTDUAF. 
DRAWDOWN 

\ 19 8 .51 17.33 3.85 MINUTES 0.14 
! 19 11 .24 nisi 6.40 MINUTES F). 1 2 : 
1 19 14 .11 17.32 9.18 MINUTES 0.13 1 
; 19 18 .52 17.31 13.87 MINUTES 0.12 : 
! 19 27 . 2 17.31 22.03 MINUTES 0.12 ! 
! 19 31 .55 17.31 26.92 MINUTES 0.12 1 
; 19 37 .34 17.31 32..57 MINUTES 0.12 1 
! 19 42 .15 17.31 37.25 MINUTES 0.12 ! 
! 19 52 .14 17.29 47.23 MINUTES 0.1 ! 
1 20 1 .57 17. 29 56.95 MINUTES o.-i 1 
! 20 13 .14 17.29 65^23 MINUTES 0.1 ! 
! 20 27 .15 • 17.26 82.25 MINUTES 0.07 ! 

20 42 .10 17.26 97.17 MINUTES 0.07 
! 21 7 .39 17.27 122.65 MINUTES 0.08 : 

XP-JZ7 
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noRDiyim t nssocinics, inc. m CONSULTINQ ENGINEERS AND SURVEYORS 

813 E. LUDIN6T0N AVENUE / LUDINGTON, MICHIGAN 49431 

TELEPHONE (616) 643-3465 

PRINCIPALS STAFF ENGINEERS 

James T. Nordlund. Sr.. P.E.. R.LS. December 8, 1989 James T. Nordlund, Jr. 

Richard L Hays, R.LS. 
Re: Hydrogeological Study -

Gray & Company 
Williamsburg 

File: 81-4 

Mr. Douglas D. Thompson 
Hydrogeological Review Unit 
Groundwater Section 
Department of Natural Resources 
Stevens T. Mason Building 
P. O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Thompson: 

Three additional wells and one soil boring have been completed at 
the proposed irrigation field of Gray & Company in Williamsburg. 
Enclosed are well logs and an expanded irrigation field 
hydrogeological layout sheet showing this additional information. 

Upon examination of the data, it can be seen that this additional 
information has further reinforced the fact that a complex 
geological formation is present under the site. I have plotted 

It the direction of groundwater flow under the southerly two fields 
as South 4° East, using Wells F, G and H, while the direction of 
groundwater flow under the North field is almost due North. Well 
E and Boring 3 indicated clay formations, while Well F, which is 
approximately equidistant from Well E and Boring 3 was, with the 
exception of clay seams at 20 feet, completed in a granular 
formation. Well H: was completed through a series of sand/clay 
lenses with the well screen placed in what appeared to be the 
most productive acquifer. This acquifer is artesian with 
approximately 10 foot of positive head on the top of the 
acquifer. 

All of this information indicates a subsurface drainage system 
comprised of various interbeded acquifers, the hydraulic 
connection of which is unknown. The southerly direction of 
ground water flow under fields 2 and 3 does not appear to be a 
regional trend when the topography of the surrounding area is 
examined; as Elk Lake, Tobeco Creek, and Williamsburg Creek flow 
Northerly. 

When the well locations are examined. Well G, which was completed 
entirely in a sand and gravel formation, is strategically placed 
to sample ground water flow from irrigated wells to the North; 



Mr. Douglas D. Thompson 
December 8, 1989 
Page Two 

while Wells B and D, which were completed to an acguifier under a 
sandy clay layer, are strategically placed to sample irrigated 
water flowing from the South. Any lateral spreading of ground 
water flow will be sampled in the other wells. I believe that 
the requirement for the establishment of an effective ground 
water monitoring system has been established. 

The proposed effluent c[uality is as follows:* 

Chloride 250 pjan 
B.O.D. 4,400 ppm 
Suspended Solids 20 ppm 
Sulfates as SO4 340 ppm 
pH 6.5 
Phosphores 6 ppm 

*Values given are with estimated dilution required to 
maintain a chloride concentration of 250 mg per liter. 
See original report. 

I trust that this concludes the submittal of information required 
to render a decision on Gray & Company's application for a ground 
water discharge permit. 

If you have any question, please do not hesitate to call. 

Very Truly Yours, 

NORDLUND AND ASSOCIATES, INC. 

ames T. Nordlund, P.E. 

JTN/ne 
End. 
cc: Jim Jensen 
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SOXX. BORXNG LOG 

Project ;&RAY i Co. - WILLIAMSClient: c,f\AV Ah?b c.6. 
Driller; CAM&ROto i=tROS. Inspector;_1 in Ci\LLifJC,HAM 
Top of boring elevation: Datum: 

Sheet # _L of _2. 
Date Start; iO-tT-gq 
Date Finish :j0-t7-gc 

Ground Water: APPI^OK. I8 DELFTH Casing: Sample: Core: Tube: 

Date Time Depth Casing Type 50V-Jo--STE.tA AH Gitfl eo 
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WEST MICHXGAlSr TESTING^ 

SOXE BOEIISTG LOG 

Project;6P>AV^t CO.-wiuLiAHSJ^MR-fe Client; C.R/VV ANtc^ Co. 
Driller; CAM&RON SP>PS. Inspector;^tM ibicuMCHf^ 
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WEST MXCHXGAN TESTXISTG , 

SOXX. BORXNG IL.OG 
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Driller: CAMEROM BROS. Inspector:atM OILUN^VW 
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WEST MXCHXGAN TESTING, INC . p 

SOIL BORING LOG 

Project: GRAY a CC. - V/ILUAt^S BUP><S» Client; C,RAV Afsl5 CO. 
Driller: L^ME-RON SRog. InspectorCJIM piLUAKbHAM 
Top of boring elevation: Datura: 
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WEST MICHXGAlsr TESTXISTG ̂  XNC - \/J£^ 

SOXL BORING LOG 

Project; 6RAV^ g CO. -W>U-IAM:SBUP.G> Client; G.RAV'ANI^ CO. 
Driller: CA-MERON InspectorDH-UM<;THAM 
Top of boring elevation: Datum: 

Sheet # A of J3 
Date Start: )c)-t7-8<i 
Date Finish 

Ground Water: APPftoy.. 3^' DEPTH Casing: Sample; Core: Tube: 
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WEST MXCHXGAlsr TESTXISTG , XISTC - ^ 

SOXL BORING LOG 

Project; -WH-MAMSBMR(& Client: £yRAV AND CO. 
Driller: CAME-RON SH.QS> Inspector:-i(u C>ILL.IMG7H/VJ<< 
Top of boring elevation: Dattim: 

Sheet # _L of ^ 
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WEST MI CHI GAJSr TESTING^ INC - ^ 

SOIL BORING LOG 
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WEST MICHIGAlSr TESTXISTG, 

SOXL BORXNG LOG 
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WEST MICHIGAlSr TESTXISTG ̂  

SOIL BORXNG LOG 

Project; 6^RAY/t CO.-wti-UAMSBMR6> Client: C?RAY AKit> co-
Driller: CAME.RON BKOS. Inspector;jiM p>iLLiMf>KAM 
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WEST MICHIGAlSr TESTING, INC -

SOIL BORING LOG 
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WEST MICHXGAN TESTING^ 

SOXL BORXNG LOG 
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INLflN 
ENGIN 

PO Box 6820, Traverse City, Ml 49696 
1755 Barlow Street, Traverse City, Ml 49686 
Phone (231) 933-4041 
Fax (231) 933-4393 

October 14, 2002 
Mr. Joseph E. Quandt 
Zimmerman, Kuhn, Darling, Boyd, Taylor & Quandt 
412 South Union Street 
Traverse City, Michigan 49684 

RE: Hydrogeologic Investigation 
Spray Irrigation Area 
Williamsburg Receiving and Storage 
ISE Project No. 02399084-1OE 

Dear Mr. Quandt: 

In accordance with the assessment work plan included in our June 26, 2002 communication to 
Michigan Department of Environmental Quality (MDEQ), Inland Seas Engineering, Inc. (ISE) 
has completed the initial four (4) work tasks proposed (Task 1 through Task 4, inclusive). The 
assessment activities completed include: 

• Soil sampling within each spray irrigation application area, 
• Soil sample conductivity and moisture content analyses, 
• Laboratory analyses of select soil samples for chloride, sodium, and phosphorus content 

The following is a report of the methods utilized in this assessment, the results arising from 
investigative efforts and the conclusions derived from evaluation of the findings. 

INTRODUCTION 
In early 2002, Williamsburg Receiving and Storage, LLC (WRS) began developing a sweet 
cherry finishing process at their receiving, stemming and pitting plant located at 10190 Munro 
Road in Whitewater Township, Grand Traverse County, Michigan. Finishing wastewaters were 
commingled with wastewaters from stenuning and pitting operations and pumped from the plant 
to the irrigation pond. At that time, the pond already contained several hundred thousand gallons 
of stenuning and pitting wastewater. The waste character of these two (2) processes is 
essentially the same as the genesis of each is realized by the contact of conveyance and wash 
waters with brined sweet cherries. The only significant difference between the waste streams lie 
in the concentrations of natural sugars and dissolved solids. Finishing wastewater contains 
significantly greater concentrations of brined sweet cherry constituents. Cherry finishing 
wastewater may also contain trace concentrations of natural sweeteners, such as com symp and 
food-quality coloring pigments absent in stenuning and pitting wastewaters. 



Mr. Joseph Quandt 
October 14, 2002 
Page 2 of 5 

In March of 2002, spray irrigation of irrigation pond wastewater commenced, with effluent 
sampling conducted in general conformance with WRS' Wastewater Discharge Permit (M086). 
Analytical results from discharge monitoring indicated that sodium, chloride and phosphorous 
ion concentrations in excess of Permit limits. Confirmatory sampling conducted in April 2002 
by ISE generally validated the March sampling event as representative of pond wastewater. At 
that time, efforts were vmdertaken to ascertain irrigation application rates and volume applied per 
event. While the latter were unsuccessful for technical reasons, the independent evaluation 
commissioned by WRS in April did identify mechanical, operational and infrastructure 
limitations to operating the discharge operations in conformance with Permit conditions. All 
findings from the independent assessment commissioned by WRS were disclosed to MDEQ-
WMD in accordance with Permit conditions and Part 22 Rules. 

In furtherance of WRS's permit compliance efforts, ISE was retained to conduct an evaluation of 
the potential impact to groundwater resources from WRS's wastewater discharge in the first 
quarter of 2002 (Ql-02). This evaluation effort began in June 2002, shortly after WRS reported 
its findings of its non-compliant wastewater discharge. Based upon knowledge of the uppermost 
aquifer characteristics from a 1989 Hydrogeologic Investigation Report and prompt discovery 
and disclosure of the non-compliant operating condition, the assessment focused upon evaluation 
of vadose zone soil. With an average depth to the upper-most groundwater unit in excess of 30 
feet below surface and a relatively low volume and application rate in Ql-02, assessment of 
vadose zone soils within the wastewater application areas provides an evaluation of conditions 
where impact (if any) is most likely manifested. As such, the assessment was biased toward 
detection of impact, if present, and allowed evaluation of potential aquifer impact, before the 
percolation of wastewater could reach the satiuated zone. 

METHODS 
Soil sampling locations were based upon the random sampling plan included in the June 26^ 
communication. Soil sampling depths were determined following evaluation of the theoretical 
maximum infiltration depth of applied wastewater. Utilizing WRS records of wastewater 
application for the first quarter of this year and local soil textural data from the Grand Traverse 
County Soil Survey, ISE calculated the maximum theoretical infiltration depth of applied 
wastewater. The algorithm used for this calculation was derived from the Environmental 
Protection Agency (EPA) guidance document entitled, ''Superfuttd Exposure Assessment 
ManuaF (EPA/540/1-88/001). Maximum boring and soil sampling depth selected for this 
assessment exceeded maximum theoretical infiltration depth to ensure that sampling and 
analyses encompassed the soils potentially exposed to infiltrating wastewater. 

On July 8, 2002, ISE conducted soil sampling activities at the subject property. Soil borings 
were advanced using an AMS Model 9600 direct-push sampling apparatus. One (1) soil boring 
was advanced in the center of each randomly selected sector (as described in Task 2 of the work 
plan) for each of the former five (5) spray irrigation head locations. 
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Soil samples were acquired continuously from surface to a depth of approximately 20 feet below 
grade at each irrigation head location. Soil samples were acquired using 2-inch diameter, 4-foot 
macro tubes and lYz" x 4' dual tubes lined wiA clear acetate liners. Soil boring locations are 
shown on Figure 1 of Attachment 2. 

Macro tubes were capped in the field, labeled for location and depth and transported to the ISE's 
soils and materials testing laboratory in Traverse City, Michigan for classification and further 
testing. While in transit, acetate liners were maintained at 4° centigrade by packing them in ice-
filled coolers. At ISE's laboratory, each macro tube was reduced into 12-inch sub-sample 
intervals. Sub-samples were subject to textural classification in accordance with ASTM 
Standard Practice D-2488. Sub-samples were then transferred to sample containers supplied by 
SOS Laboratories of Traverse City, Michigan. Boring logs for each of the five borings are 
presented as Attachment 1. 

Conductivity and moisture content analyses were performed on each of the 12-inch sub-samples 
from each boring to a depth of 12 feet. For sub-samples below 12 feet, conductivity and 
moisture content tests were performed at 24-inch depth intervals to a depth of 20 feet. The only 
exception to this method occurred for samples from SB-4A. Conductivity and moisture content 
tests were performed on soil samples from SB-4 A at 12-inch sub-sample intervals for the entire 
20-foot depth of this boring. 

Soil moisture content was determined using ASTM Standard Practice D-2216. Relative soil 
conductivity was estimated by inunersing tared, soil sub-samples into a fixed volume of distilled 
water of known, constant conductivity. The combined soil and distilled water were allowed to 
settle for a fixed time and then the liquid conductivity was measured. Soil moisture content data 
was used to normalize soil apparent conductivity measurements on a dry-weight basis. Based on 
the normalized, relative soil conductivity data, the soil moisture profiles and the theoretical 
maximum infiltration depth, select samples were submitted to SOS Analytical Laboratory in 
Traverse City, Michigan for analysis for chloride ion concentration (Task 3). Tabular 
presentation of moisture and apparent conductivity test results are attached as Table 1 of 
Attachment 2. 

Following receipt of chloride ion laboratory analytical results on July 16, 2002, additional soil 
samples were selected for further laboratory analyses. Laboratory work included additional 
chloride ion analyses to further characterize vertical distribution of chloride ions and Synthetic 
Precipitate Leaching Procedure (SPLP) analyses to evaluate the mobility of chloride, sodium and 
total phosphorus ions in soil. SPLP analyses were undertaken in accordance with the June 26"* 
Work Plan (Task 4) on soil samples that may have been impacted by infiltrating wastewater. 
Laboratory analytical results are summarized on Table 1. Copies of laboratory analytical reports 
are also included as Attachment 3. 

INUIND SEfIS ENGINEERING INC. 



Mr. Joseph Quandt 
October 14, 2002 
Page 4 of 5 

RESULTS 
The maximum theoretical infiltration depth of the wastewater applied during first quarter, 2002 
was determined to be approximately nine (9) feet below ground surface, based upon the 
equations provided below. The precipitation data was acquired from the Traverse City's Cherry 
Capital Airport meteorological station. The moisture content of the vadose zone was estimated 
as the soil field capacity. 

Infiltration Rate [in/day] = {application rate + (precipitation - evapotranspiration - runoff)} + 0 
Infiltration Depth [feet] = Infiltration Rate * Elapsed Time 

where: 0 = moisture content (volumetric) of the unsaturated zone 

Borings were advanced to a depth twice the estimated infiltration depth to ensure that soil 
samples from within and below the infiltration depth were obtained and analyzed. 

Soil textures from acquired soil samples were observed to be relatively uniform in the upper 20 
feet from the south margins of the irrigation pond (SB-1) to the area just north of Angel Road 
(SB-5). Soil textures were dominantly fine-grained sand with variable (typically less than 15%) 
amounts of silt and coarse sand. Glacial erratics (cobbles) and gravel were observed at variable 
depths in several borings. Soil moisture conditions were generally observed in the field as moist 
with one (1) observation approaching saturated and one (1) observation of apparently dry soil. 
These horizons of elevated and reduced moisture content were observed below five (5) feet at 
SB-1 and at 15 feet below grade at SB-3, respectively. 

Laboratory moisture content was somewhat variable across the site with greatest moisture 
contents measured in samples from SB-1 A. Moisture content distribution versus depth can be 
observed from Table 1 of Attachment 2. Maximum moisture content was generally observed to 
occur between five (5) and 12 feet below surface at each boring location, nearly coincident with 
the estimated maximum depth of infiltration. 

Relative soil conductivity measurements are all generally quite low. The maximum apparent soil 
conductivity observed was fi-om sample SB-1A@ 0-1' (0.015 mS/cm-g). This coincided with 
the maximum chloride ion concentration detected (197 mg/kg). All other relative conductivity 
measurements were at least an order of magnitude less than this value with the minimum 
conductivity measured at nearly two (2) orders of magnitude lower than the maximum. Average 
and median apparent conductivity values are essentially the same value at 0.002 milliSiemens 
per centimeter-gram (mS/cm-g). 

Total Chloride concentrations were generally very low as well, ranging from the maximum noted 
above down to 15 milligrams per kilogram (mg/kg). The average and median values are 
approximately 50 mg/kg, well below any Part 201 criteria protective of aesthetic values of 
drinking water or phytotoxicity concerns. 

SPLP results for chloride ions were very low, most just detectable or non-detectable. Leachate 
analyses indicate that in general, the total chloride did not significantly leach to the aqueous 
phase. The maximum total chloride ion concentration yielded only six (6) mg/L chloride to the 
leachate. The sample yielding the greatest total chloride concentration also yielded the greatest 
leachate concentration. All laboratory analytical results are included as Attachment 3. These 
data are compiled in tabular format as Table 1 in Attachment 2. 
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CONCLUSIONS 
Analytical results for total chloride (soils) did not indicate concentrations above the Part 201 
Residential/Commercial I Generic Cleanup Criteria of 5,000 mg/kg. Analytical results of the 
SPLP chloride, sodium, and phosphorus did not indicate concentrations above their Part 201 
Residential/Commercial I Generic Cleanup Criteria levels of 250 mg/L for chloride, 120 mg/L 
for sodium, and 63 mg/1 for phosphorus. 

Based on analytical results, it appears that the actual maximum infiltration depth of the applied 
wastewater is approximately 5 to 12 feet below grade and agrees well with the initial estimate at 
9 feet below grade. 

This evaluation included all spray irrigation areas where wastewater was applied. Soil sampling 
and analyses within these areas were biased toward detection of maximum concentrations 
present. The assessment results indicate extremely low levels of indicator chemical compounds 
in soil. Leachate testing indicates that a fraction of the chemicals in the solid phase (total) are 
transferred to the aqueous phase (SPLP leachate). It is therefore reasonable to conclude that 
there has been no adverse impact on soil nor will groundwater resources become adversely 
affected as a result of wastewater application practices beginning in the first quarter of 2002. 

It is my professional opinion that no further assessment of this area is required to satisfy the 
Permittee's obligations under its permit or under Part 22 Rules. If you have any questions 
regarding this letter please contact me at (231) 933-4041. 

Sincerely, 
INUIND SE^ SCNGINEERING, INC. 

Environmental Engineering 
Department Manager 

\\ise-€xchange\public\ise-srv\client$\menmuir.z,k.t&quandt\02399084-williafmburB receiving and storage\reportmg\consentorder\hydrogeo study July 2002 letter report.doc 
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ATTACHMENT 1 

SOIL BORINGS LOGS 



KEY TO BORING LOGS 
Boasd on ASIM Test Malhod 0 2488-90 

SOILS ARE DESCRIBED IN THE FOLLOWING ORDER: 
1) PioportfonaldeacitprtlonsofpcDtlcleslzas 

beginning with kngesi percent by volume 
2) Oomlnovrt color of soil 
3) Density or conststency If evcduoted 
4) Moisture condltton of soil 
6) Notewoithy obsenrorttons (Vlsucd/Olfactory) 

ETKimple: SAND, medium, some fine grovel, trace day. brown, 
medium dense, moist, petroleum odor. 

PARTICLE SIZE DISTRIBUTION 
Grovel: Partldes of rock smeller than 3.0 Inch and larger ttxm 

0.20 mch In diameter, with the following subdivisions: 

Coarse: 3.0 Inch to a76 Inch 
Hne; 0.76 Inch to 0.20 Inch 

Sand: Partldes of rock smaller than 0.20 Inch and larger than 
0.003 Inch In diameter, with the following subdivisions: 

Coarse: 0.20 Indi to DOS Inch 
Medium: 0.08 Inch to 002 Inch 
Hne: 0.02 Inch to 0003 Inch 

Sit: Son smallerthat 0.003 Inch In diameterthat Is nonplastic 
or very slightly pkstlc. and that eorhlblts little or no 
strength when air dry. 

OrganlcSIt: A silt with suffldent organic corrtent to Influence the 
soli properties. 

aay: Son Smaller than 0003 Inch In diameter that can be made to 
exhibit pkistldty (putty Hke properties), and ttxrt exhibits 
considerable strength when air dry. 

OrganlcClay: A day with suffldent organic content to 
Influence the soli properties. 

Peak A son composed prtmortly of vegetable tissue In various 
stages of decomposition usually with an organic odor, a 
dark brown to black color, a spongy consistency, and 
a teocture ranging from fibrous to amorphous. 

DENSITY & CONSISTENCY 
Coarse cpalned soils (mq|or prortlon retained on No. 200 sieve) Indude: 

1) aeon gravels 
2)9ltyor dayey gavels 
3) Sllty. dcryey or gravely sands 

Consistency Is rated according to standard penetration resistance. 

DescrlpftlveTetm 
Vbry Loose 
loose 
Medium Dense 
Dense 
VsryDeree 

Standard Penetration 
Resistance (tt) Blows/Ft. 

04 
6-10 
11-30 
31-60 
Over 60 

Hne groined soils (mqior portion passing No. 200 sieve) Indude: 
1) Inorganic and organic sIHIs and days 
2) Gravely, sandy or silty days 
3)aayeysltt8 

Conslslency Is rated accordlrrg to streartng strength as Indicated by 
penetrometer readings, vane test, or by trlcodal test. 

DescrtpttveTerm 
Very Soft 
Soft 
Hrm 
Stiff 
very Stiff 
Hard 

Shear strength (ksf) 
less than 0.26 
0.260.60 
a6-1.0 
1.0-^0 
2.04.0 
4.0 and higher 

MOISTURE CONDITION OF SOIL 
Dry. Absence of rrrdsture. dusty, dry to the touch 
Mdsk Damp but no visible water 
W0h Vldble tree water, usudly SOB Is below water table 

PROPORTIONAL DESCRIPTIONS (by volume) 

-y 36-60% (Gravely. Sandy. Sllty. Clayey) 
Some: 20^ 
Uttle: 10-20% 
Trace: 1-10% 

COMMON ABBREVIATIONS COMMON SYMBOLS 

SBS "Split Barrel Sampler Observed Sol Horizon; 
HSA "HoOcw Stem Augers 
PID "Photolonlzatton Detector 
KS <>rx2' Kansas Sampler Inferred Sol Horizon; 
MS "2*x4' Macro Sampler 
PP "Pocket Penetrometer 
ST "Shelby Tube EndofSdlBortng; 
SA "Screened Auger 
SP "Slotted Probe 
7MW "Temporary Monitor Wdl Observed Water Table; 

-0 

— 5 

hi 

—10 

CASING 
PROTECTOR 

— VAULT 
RISER 

CONCRETE 

SOIL SAMPLE 

- BENTONITE 

_GROUND WATER 
SAMPLE 

- FILTER PACK 
- NATIVE SOIL 

SCREEN 

III 

ill 



Traverse City 231-933-4041 
Flushing 810-487-0555 

BORING: SB-1A 

Williamsburg Receiving and Storage 
Williamsburg, Michigan 

PREPARED FOR: 

Zimmerman, Kuhn, Darling, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse City, Michigan 49684 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

PID READING 
(ppm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
MS 

SAND, fine, some organic material, black, wet 

SAND, fine, some silt, trace gravel, brown, moist 

SAND, fine, some silt, brown, wet 

62% 

100% 

SAND, fine, trace silt, brown, moist to wet 

SAND, fine, light brown, moist 

92% 

100% 

100% 

DT 

SAND, fine, brown, moist 
E.O.B. 20 Feet 

DT B1 1/2" diameter, 4' dual tube sampler 

P 

10 

15 

20 

25 

30 

35 

1 Contractor 

,1/lanitou Tech Services 

Driller 

Scott Zenner 

Drilling Method: 

Geo Probe AMS 9600 

Date Driiled: 

7/8/2002 
Logged By: 

T. AdII Chowdhury 

Logging Method: 

ASTM 2488 

Project#: 

239908410 

Sheet Number 

lofi 



Traverse City 231-933^041 
Flushing 810-487-0555 

BORING: SB-2A 

Williamsburg Receiving and Storage 
Williamsburg, Michigan 

PREPARED FOR: 

ZImmennan, Kuhn, Darling, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse City, Michigan 49684 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

PID READING 
(ppm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
MS 

SAND, medium fine, some cobbles, trace silt, light 
brown, moist 

SAND, fine, trace silt, light brown, moist 
SAND, fine, some cobbles, little coarse, brown, moist 
SAND, medium fine, trace silt, light brown, moist 

SAND, coarse, some cobbles, light brown, moist 

75% 

100% 

100% 

100% 

88% 

92% 

98% 

DT 

SAND, fine, some cobbles, light brown, moist 
E.O.B. 20 Feet 

DT = 11/2" diameter, 4' dual tube sampler 

I • 
P 

i P i 
1 

10 

15 

20 

25 

30 

35 

1 Contractor, 

ilanltou Tech Services 

Driller. 

Scott Zenner 

Drilling Method: 

Geo Probe AMS 9600 

Date Drilled: 

7/8/2002 
Logged By: 

T. AdII Chowdhury 

Logging Method: 

ASTM 2488 

Project#: 

239908410 

Sheet Number 

1 ofl 



Traverse City 231-933-4041 
Flushing 810-487-0555 

BORING; SB-3A 

Williamsburg Receiving and Storage 
Wllllamsbun), Michigan 

PREPARED FOR: 

Zlmmeiman, Kuhn, Darling, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse City, Michigan 49684 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

PID READING 
(ppm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
SAND, fine, trace gravel, brown, moist MS 

SAND, fine, some coarse, trace silt, brown, moist 
SAND, coarse, trace gravel, brown, moist 

SAND, fine, some coarse, dark brown, moist 

67% 

72% 

100% 

63% 

98% 

98% 

DT 

SAND, fine, some silt, little course, brown, moist 
E.O.B. 20 Feet 

DT = 1 i/2" diameter, 4' dual tube sampler 

10 

15 

20 

25 

30 

35 

•< Contractor 

.lanltou Tech Services 

Driller 

Scott Zenner 

Drilling Method: 

Geo Probe AMS 9600 

Date Drilled: 

7/8/2002 
Logged By: 

T. AdII Chowdhury 

Logging Method: 

ASTM 2488 

Project#: 

239908410 

Sheet Number 

1of1 



Traverse City 231-933-4041 
Flushing 810-487-0555 

BORING; SB-4A 

Williamsburg Receiving and Storage 
Williamsburg, Michigan 

PREPARED FOR: 

Zimmerman, Kuhn, Darting, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse City, Michigan 49684 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

PID READING 
(ppm) DEPTH 

10 

15 

20 

25 

30 

35 

GRADE Grass 
SAND, fine, trace gravel, some organlcs, some silt, 
brown, dry to moist 

MS 

SAND, fine, trace silt, light brown, moist 

SAND, fine, some silt, brown moist 
SAND, fine, some silt, dark brown, moist 
SAND, fine, some, silt, light brown, moist 

SAND, fine, trace cobbles, some silt, dark brown, moist 

SAND, fine, trace silt, dark brown, dry to moist 

SAND, fine, trace silt, light brown, moist 

SAND, fine, trace silt, dark brown, moist 

65% 

67% 

81% 

92% 

100% 

100% 

100% 

100% 
E.O.B. 20 Feet 

DT = 11/2" diameter, 4' duai tube sampier 

10 

15 

20 

25 

30 

35 

Drilling Contractor 

tljManitou Tech Services 
ed 

Driller 

Scott Zenner 

Drilling Method; 

Geo Probe AMS 9600 

Date Drilled; 

7/8/2002 
gedBy; 

T. Adii Chowdhuty 

Logging Method; 

ASTM 2488 

Project#; 

239908410 

Sheet Number 

lofi 



BORING: SB-5A PREPARED FOR: 

Traverse City 231-933-4041 
Flushing 810-487-0555 

Wiiiiamsburg Receiving and Storage 
Williamsburg, Michigan 

Zimmerman, Kuhn, Darling, 
Boyd, Taylor and Quandt 
412 South Union Street 

Traverse City, Michigan 49685-0987 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

TYPE& 
INTERVAL 

PID READING 
(ppm) 

DEPTH 

1 
1 

1 

GRADE Grass 

— 

5 SAND. fine, trace slit, brown, moist 

71% 

MS 

! 5 ~ 
78% i — 

10 SAND. fine, some coarse, trace aravei. brown, moist 
78% 1 10 ~ 

— SAND, fine, some organics, trace gravel, dark 
brown, moist 100% 

DT i 
" 15 100% 

100% 1 15 ~~ 

~ 20 SAND. fine, some silt, light brown, moist 20 ~ 
— E.O.B. 20 feet 

25 25 ~~ 

~ 30 30 ~~ 

35 DT a 11/2" diameter, 4' dual tube sampler • 35 

1 Contractor 

Manltou Tecli Services 

Driller 

Scott Zenner 

Drilling Method: 

Geo Probe AMS9600 

Date Drilled: 

7/8/2002 
Logged By; 

T. AdII Chowdhuiy 

Logging Method: 

ASTM 2488 

Project#: 

239908410 

Sheet Number 

lofi 
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08/16/2002 

TABLE 1 
Soil Moisture Content and Apparent Soil Conductivity 

Soil Total Chloride and Leachate Potential Analytical Results 
Williamsburg Receiving & Storage 

ISE Project # 02399084-10E 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Synthetic Preciptate Leaching 
Procedure (SPLP) 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Chloride, 
mg/L 

Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB1A0-1 0.39 33.4% 1.48E-02 197 6 9.68 0.11 

SB1A 1-2 0.10 18.4% 2.46E-03 

SB1A2-3 0.10 8.3% 2.07E-03 

SB1A3-4 0.18 7.1% 3.23E-03 

SB1A4-5 0.30 17.1% 5.98E-03 104 3 11.20 <0.05 

SB1A5-6 0.20 20.3% 4.40E-03 

SB1A6-7 0.26 12.4% 5.36E-03 117 

SB1A7-8 0.16 14.5% 3.49E-03 

SB1A8-9 0.15 14.6% 3.39E-03 
SB1A9-10 0.16 14.6% 3.59E-03 

SB1A10-11 0.11 18.8% 2.71 E-03 
SB1A 11-12 0.15 19.4% 3.38E-03 1 8.80 <0.05 

SB1A 12-14 0.05 3.0% 9.86E-04 31 1 4.27 <0.05 

SB1A 14-16 0.04 2.9% 8.04E-04 
SB1A16-18 0.05 4.0% 9.77E-04 119 1 4.96 <0.05 
SB1A 18-20 0.04 2.9% 8.09E-04 

SB2A0-1 0.08 4.0% 1.64E-03 
SB2A 1-2 0.03 2.7% 6.02E-04 
SB2A2-3 0.07 5.4% 1.52E-03 
SB2A3-4 0.05 2.0% 9.94E-04 
SB2A4-5 0.07 2.4% 1.45E-03 
SB2A 5-6 0.04 2.2% 8.02E-04 22 1 5.29 <0.05 

SB2A 6-7 0.11 2.9% 2.27E-03 39 1 5.63 <0.05 

SB2A 7-8 0.05 3.0% 1.08E-03 
SB2A8-9 0.10 4.6% 2.02E-03 
SB2A9-10 0.07 4.5% 1.44E-03 

SB2A 10-11 0.07 1.9% 1.50E-03 

SB2A 11-12 0.04 2.6% 8.03E-04 30 1 4.45 <0.05 

SB2A 12-14 0.05 2.3% 1.02E-03 

SB2A 14-16 0.06 3.3% 1.22E-03 
SB2A 16-18 0.07 3.1% 1.46E-03 30 1 4.13 <0.05 

SB2A 18-20 0.04 3.1% 8.63E-04 15 < 1 3.63 <0.05 
; 
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08/16/2002 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Synthetic Preclptate Leaching 
Procedure (SPLP) 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS / cm-g 

Total 
Chloride, 
mg/Kg 

Chloride, 
mg/L 

Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB3A0-1 0.02 1.0% 3.96E-04 

SB3A1-2 0.01 2.7% 2.01 E-04 

SB3A2-3 0.01 3.2% 1.99E-04 

SB3A3-4 0.02 2.4% 4.40E-04 

SB3A4-5 0.03 4.0% 6.31 E-04 

SB3A5-6 0.09 6.0% 1.90E-03 

SB3A6-7 0.09 6.0% 1.95E-03 2 6.93 0.53 

SB3A7-8 0.05 2.5% 1.07E-03 63 

SB3A8-9 0.08 8.4% 1.81E-03 

SB3A9-10 0.11 7.2% 2.27E-03 

SB3A 10-11 0.16 8.8% 3.37E-03 98 2 6.05 <0.05 

SB3A 11-12 0.04 8.3% 8.32E-04 30 1 5.33 0.06 

SB3A 12-14 0.05 3.0% 1.01E-03 

SB3A 14-16 0.05 2.8% 1.06E-03 

SB3A 16-18 0.13 3.7% 2.66E-03 115 1 4.91 <0.05 

SB3A18-20 0.07 2.6% 1.39E-03 77 1 3.48 <0.05 

SB4A0-1 0.29 2.4% 5.68E-03 23 1 5.94 0.11 

SB4A 1-2 0.05 3.7% 1.01E-03 

SB4A2-3 0.04 3.8% 8.25E-04 

SB4A3-4 0.09 4.6% 1.86E-03 

SB4A4-5 0.05 2.3% 9.42E-04 
SB4A5-6 0.05 2.8% 1.00E-03 
SB4A6-7 0.05 4.4% 1.02E-03 
SB4A 7-8 0.08 3.6% 1.63E-03 
SB4A8-9 0.06 2.9% 1.18E-03 
SB4A9-10 0.06 5.0% 1.25E-03 
SB4A 10-11 0.10 6.4% 2.03E-03 

SB4A 11-12 0.06 7.1% 1.26E-03 41 1 6.33 0.51 
SB4A 12-13 0.11 3.9% 2.29E-03 

SB4A 13-14 0.05 5.0% 1.03E-03 
SB4A 14-15 0.19 2.5% 3.73E-03 32 1 5.15 <0.05 

SB4A 15-16 0.12 3.4% 2.50E-03 
SB4A 16-17 0.06 4.9% 1.19E-03 

SB4A 17-18 0.03 4.3% 5.89E-04 
SB4A 18-19 0.019 4.3% 3.76E-04 25 <1 4.95 0.40 

SB4A19-20 1 0.04 4.4% 8.39E-04 86 < 1 5.13 0.05 
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08/16/2002 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS/cm-g 

Total 
Chloride, 
mg/Kg 

Synthetic Preciptate Leaching 
Procedure (SPLP) 

Boring and Depth, 
feet 

Conductivity, 
mS / cm 

Moisture 
Content, 
weight % 

Dry Weight 
Conductivity, 

mS/cm-g 

Total 
Chloride, 
mg/Kg 

Chloride, 
mg / L 

Sodium, 
mg/L 

Phosphorus, 
mg/L 

SB5A0-1 0.09 5.1% 1.63E-03 

SB5A 1-2 0.01 4.2% 2.08E-04 

SB5A2-3 0.020 3.0% 3.84E-04 

SB5A3-4 0.03 3.4% 5.92E-04 

SB5A4-5 0.01 2.8% 2.27E-04 22 1 6.20 0.06 

SB5A 5-0 0.07 4.4% 1.43E-03 

SB5A 6-7 0.08 3.1% 1.80E-03 72 1 5.79 <0.05 

SB5A 7-8 0.06 7.5% 1.24E-03 

SB5A 8-9 0.06 4.6% 1.23E-03 

SB5A9-10 0.05 4.1% 1.04E-03 
SB5A 10-11 0.01 3.3% 2.03E-04 76 1 6.01 <0.05 

SB5A 11-12 0.10 2.8% 1.98E-03 25 1 5.62 0.11 
SB5A 12-14 0.06 4.6% 1.38E-03 
SB5A 14-16 0.04 6.9% 9.71 E-04 

SB5A 16-18 0.01 6.6% 2.18E-04 71 1 6.12 0.59 
SB5A 18-20 0.07 7.0% 1.47E-03 65 1 5.04 0.59 

Part 201 Residential/Commercial 1 Generic Cleanup 
Criteria (June 2000) 

Chloride 
5,000 

mg/kg 

Chloride 
250 

mg/L 

Sodium 
120 

mg/L 

Phosphorus 
63 

mg/L 

19/isesrvr/Clients\MenmuIr,Z,K.T&Quandl\02399084-Williamsburg Receiving and Storage\Data\LabData&Englneerlng.xls 
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ATTACHMENT 3 

LABORATORY ANALYTICAL RESULTS 



• • 
ANALYTICAL 
•• a ai • • • 

RPCOVED JUL 2 om2 
4125 Cedar Run Rd, Suite B 

Traverse City, Ml 49684 
Phone 231-946-6767 

Fax 231-946-8741 
www.sosanalyticaI.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

2.K,D,B,T. & Q 

0239908410 

WHUAMSBURG 
Ml 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

022318 

ADIL/ISE 

7/8/02 

SOIL 

7/15/02 
2:30 PM 

INORGANICS 

UsM 
Da^ Drinklnfl Water 

SAMPLE ID: SBIA 0-1 
1 CHLORIDE EPA9251 197 10 mg/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SBIA 4-5 
2 CHLORIDE EPA 9251 104 10 m^Kg(PPM) KMC 7/16/02 

SAMPLE ID: SBIA 6-7 
3 CHLORIDE EPA 9251 117 10 ing/Kg(PPM) KMC 7/16/02 

"AMPLE ID: SBIA 12-13 
CHLORIDE EPA 9251 31 10 mg/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 5-6 
5 CHLORIDE EPA 9251 22 10 mg/KgCPPM) KMC 7/16/02 

SAMPLE ID: SB2A 6-7 
6 CHLORIDE EPA 9251 39 10 n]g/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 11-12 
7 CHLORIDE EPA 9251 30 10 mg/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 17-18 
8 CHLORIDE EPA 9251 30 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 7-8 
9 CHLORIDE EPA 9251 63 10 mgTCg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 10-11 
10 CHLORIDE EPA 9251 98 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 11-12 
It CHLORIDE EPA9251 30 10 mg/Kg(PPM) KMC 7/16/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 

Page 1 of2 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

ANALYTICAL 

Z,K,D.B.T, & Q 

0239908410 

WILLIAMSBURG 
MI 

RECEIVED JUL 

SOS PROJECT NO: 022318 

SAMPLED BY: ADILASE 

DATE SAMPLED: 7/8/02 
TIME SAMPLED: 

SAMPLE MATRIX: SOIL 

DATE RECEIVED: 7/15/02 
TIME RECEIVED: 2:30 PM 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231 •946-6767 
Fax 231-946-8741 

wvvw.sosanalytical.coin 

INORGANICS 

Mo: Analysis Concentration LCD Units 
Date Drinkino Water 

Analyst Comoleted Rea LimitlMCLI 
SAMPLE ID: SB3A 16-17 
12 CHLORIDE EPA 9251 115 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB4A 0-1 
13 CHLORIDE EPA 9251 23 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB4A 11-12 
14 CHLORIDE EPA 9251 41 10 mg/Kg(PPM) KMC 7/16/02 

-'AMPLE ID: SB4A 14-15 
> CHLORIDE EPA 9251 32 10 iiig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB4A 18-19 
16 CHLORIDE EPA 9251 25 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 4-5 
17 CHLORIDE EPA 9251 22 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 6-7 
18 CHLORIDE EPA 9251 72 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 10-11 
19 CHLORIDE EPA 9251 76 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 11-12 
20 CHLORIDE EPA 9251 25 10 nig/Kg(PPM) KMC 7/16/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: kHJk, 
Page 2 of2 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDERTHE SAFE DRINKING WATER ACT. 



ANALYTICAL 
• ^ mm mm • • • 

I^ECEIVED JUL 2 4 2002 4125 Cedar Run Rd.. Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z,K.D,B,T.&Q 

0239908410 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

022318 

ADIL/ISE 

7/8/02 

SOIL 

7/15/02 
2:30 PM 

INORGANICS 

Nn- Analysis Concentration LOD Units 
Date Drinkino Water 

Analyst Comoieted Rea LimitlMCLl 

SAMPLE ID: SBIA 0-1 
1 CHLORIDE EPA 9251 197 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SBIA 4-5 • 

2 CHLORIDE EPA 9251 104 10 iiig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SBIA 6-7 
3 CHLORIDE EPA9251 117 10 mg«g(PPM) KMC 7/16/02 

•SAMPLE ID: SBIA 12-13 ••• • • •" 
CHLORIDH EPA 9251 31 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 5-6 

5 CHLORIDE EPA 9251 22 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 6-7 

6 CHLORIDE EPA 9251 39 10 iTig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 11-12 
7 CHLORIDE EPA 9251 30 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB2A 17-18 

8 CHLORIDE EPA 9251 30 10 iiig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 7-8 
9 CHLORIDE EPA 9251 63 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 10-11 

10 CHLORIDE EPA 9251 98 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB3A 11-12 

11 CHLORIDE EPA 9251 30 10 iiig/Kg(PPM) KMC 7/16/02 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

SS = DISSOLVED 

APPROVED BY: 

Page 1 of2 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT 



ANALYTICAL 
M M • • • 

t'-r *'-> 
4125 Cedar Riin Rd.. Suite B 

Traverse City, Ml 49684 
Phone 231-946-6767 

Fax 231-946-8741 
www.sosanal)rtical.com 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z.K.D.B.T,&Q 

0239908410 

WILLIAMSBURG 
MI 

SOS PROJECT NO: 022318 

SAMPLED BY: ADIL/ISE 

DATE SAMPLED: 7/8/02 
TIME SAMPLED: 

SAMPLE MATRIX: SOIL 

DATE RECEIVED: 7/15/02 
TIME RECEIVED: 2:30 PM 

INORGANICS 

Nn* Analysis Concentration LOD Units 
Date DririKIng Water 

Analyst ComDieted Reo LImltfMCLl 
SAMPLE ID: SB3A 16-17 
12 CHLORIDE EPA 9251 115 10 mg/KgCPPM) KMC 7/16/02 

SAMPLE ID: SB4A 0-1 
13 CHLORIDE EPA 9251 23 10 mg/KgCPPM) KMC 7/16/02 

SAMPLE ID: SB4A 11-12 
14 CHLORIDE EPA 9251 41 10 ing/Kg(PPM) KMC 7/16/02 

"AMPLE ID: SB4A 14-15 
CHLORIDE EPA 9251 32 10 ing/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB4A 18-19 
16 CHLORIDE EPA 9251 25 10 nag/Kg (PPM) KMC 7/16/02 

SAMPLE ID: SB5A 4-5 
17 CHLORIDE EPA 9251 22 10 mg/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 6-7 
18 CHLORIDE EPA 9251 72 10 mg/KgCPPM) KMC 7/16/02 

SAMPLE ID: SB5A 10-11 
19 CHLORIDE EPA 9251 76 10 m^KgCPPM) KMC 7/16/02 

SAMPLE ID: SB5A 11-12 
20 CHLORIDE EPA 9251 25 10 nig/Kg(PPM) KMC 7/16/02 

SAMPLE ID: SB5A 10-11-RECHECK GRIG. EXTRACT 
21 CHLORIDE EPA 9251 49 10 mg/LCPPM) KMC 7/23/02 

SAMPLE ID: SB-5A 11-12-RECHECKORIG. EXTRACT 
22 CHLORIDE EPA 9251 27 10 nig/L(PPM) KMC 7/23/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 

>S = DISSOLVED 

APPROVED BY: 

Page 2 of2 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING ̂ A^^TER ACT 



• • 
ANALYTICAL 
-0 •• n • • • 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z.K,D,B.T. & 0 

0239908410 

WILLIAMSBURG 
MI 

RECEIVED SEP 1 9 28112 

SOS PROJECT NO: 022399 

SAMPLED BY: ADIL/ISE 

DATE SAMPLED: 7/8/02 
TIME SAMPLED: 

SAMPLE MATRIX: SOIL 

DATE RECEIVED: 7/22/02 
TIME RECEIVED: 12:45 PM 

4125 Cedair Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

EPA 1312 SPLP INORGANICS/METALS 

Mo: Analysis Concentration LQD Units 
Date 

Analyst ComDieted 
Drinkinq Water 
Ren Limlt(MCL) 

SAMPLE ID: SBIA 0-1 

1 CHLORIDE EPA 325.2 6 1 ing/L(PPM) KMC 7/30/02 

1 PHOSPHORUS-TOTAL EPA365.4M 0.11 0.05 ing/L(PPM) KMC 7/31/02 

1 SODIUM-EPA 273.1 9.68 0.1 mg/L(PPM) VLK 7/30/02 

SAMPLE ID: SBIA 4-5 
2 CHLORIDE EPA 325.2 3 1 nig/L(PPM) KMC 7/30/02 

PHOSPHORUS-TOTAL EPA365.4M ND 0.05 in^(PPM) KMC 7/31/02 

. SODIUM-EPA 273.1 11.2 1.0 mg/LO^PM) VLK 7/30/02 

SAMPLE ID: SBIA 11-12 
3 CHLORIDE EPA 325.2 1 1 ing/L(PPM) KMC 7/30/02 

3 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 nig/L(PPM) KMC 7/31/02 

3 SODIUM-EPA 273.1 8.80 1.0 mg/L (PPM) VLK 7/30/02 

SAMPLE ID: SBIA 12-14 

4 CHLORIDE EPA 325.2 1 1 ing/L(PPM) KMC 7/30/02 

4 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 mg/L (PPM) KMC 7/31/02 

4 SODIUM-EPA273.1 4.27 0.1 mg/L (PPM) VLK 7/30/02 

SAMPLE ID: SB2A 5-6 
5 CHLORIDE EPA 325.2 1 1 mg/L (PPM) KMC 7/30/02 

5 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 mg/L (PPM) KMC 7/31/02 

5 SODIUM-EPA 273.1 5.29 0.1 mg/L (PPM) VLK 7/30/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY 

Page 1 of4 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL t«C0VEO SEP 1 2'® 

COMPANY: Z.K,D.B.T. & Q 

4125 Cedar Run Rd, Suite B 
Traverse City. Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

NAME: 
PROJECT NO: 0239908410 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

WILLIAMSBURG 
MI 

COUNTY: 
TWP: 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

022399 

ADIL/ISE 

7/8/02 

SOIL 

7/22/02 
12:45 PM 

EPA 1312 SPLP INORGANICS/METALS 

Mn- Analysis Concentration LOD Units Analyst 
Date Drtnklna Water 

Comoleted Reo Umit(MCL) 

SAMPLE ID; SB2A 6-7 
6 CHLORIDE EPA 325.2 1 1 nig/L(PPM) KMC 7/30/02 

6 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 ing/L(PPM) KMC 7/31/02 

6 SODIUM-EPA273.1 5.63 0.1 mg/L(PPM) VLK 7/30/02 

SAMPLE ID: SB2A 11-12 

7 CHLORIDE EPA 325.2 1 1 n]g/L(PPM) KMC 7/30/02 

PHOSPHORUS-TOTAL EPA365.4M ND 0.05 mg/L(PPM) KMC 7/31/02 

/ SODIUM-EPA273.1 4.45 0.1 nig/L(PPM) VLK 7/30/02 

SAMPLE ID: SB3A 6-7 
8 CHLORIDE EPA 325.2 2 1 mg/L(PPM) KMC 7/30/02 

8 PHOSPHORUS-TOTAL EPA 365.4M 0.53 0.05 mg/L(PPM) KMC 7/31/02 

8 SODIUM-EPA273.1 6.93 0.1 mg/L(PPM) VLK 7/30/02 

SAMPLE ID: SB3A 10-11 
9 CHLORIDE EPA 325.2 2 1 ing/L(PPM) KMC 7/30/02 

9 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 mg/L(PPM) KMC 7/31/02 

9 SODIUM-EPA 273.1 6.05 0.1 mg/L (PPM) VLK 7/30/02 

SAMPLE ID: SB3A 11-12 

10 CHLORIDE EPA 325.2 1 1 mg/L(PPM) KMC 7/30/02 

10 PHOSPHORUS-TOTAL EPA365.4M 0.06 0.05 mg/L (PPM) KMC 7/31/02 

10 SODIUM-EPA273.1 5.33 0.1 mg/L (PPM) VLK 7/30/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: 

Page 2 of 4 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDERTHE SAFE DRINKING WATER ACT 



ANALYTICAL •n •» •> « • • 
COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z,K.D,B,T. & Q 

0239908410 

WILLIAMSBURG 
MI 

RECEIVED SEP 19 

SOS PROJECT NO: 022399 

SAMPLED BY: ADIL/ISE 

DATE SAMPLED: 7/8/02 
TIME SAMPLED: 

SAMPLE MATRIX: SOIL 
DATE RECEIVED: 7/22/02 
TIME RECEIVED: 12:45 PM 

4125 Cedar Run Rd. Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanal/tical.com 

EPA 1312 SPLP INORCANIGS/METALS 

No: Analysis Concentration LCD Units 
Date Drinklna Water 

Analyst ComDieted Rea LimitfMCLl 
SAMPLE ID: SB4A 0-1 
11 CHLORIDE EPA 325.2 1 1 mg/L{PPM) KMC 7/30/02 

U PHOSPHORUS-TOTAL EPA365.4M 0.11 0.05 ing/L(PPM) KMC 7/31/02 

n SODIUM-EPA 273.1 5.94 0.1 mg/L{PPM) VLK 7/30/02 

SAMPLE ID: SB4A 11-12 
12 CHLORIDE EPA 325.2 1 1 m^(PPM) KMC 7/30/02 

7 PHOSPHORUS-TOTAL EPA365.4M 0.51 0.05 ing/L(PPM) KMC 7/31/02 

Z SODIUM-EPA273.1 6.33 0.1 in^(PPM) VLK 7/30/02 

SAMPLE ID: SB4A 14-15 
13 CHLORIDE EPA 325.2 1 1 ing/L(PPM) KMC 7/30/02 

13 PHOSPHORUS-TOTAL EPA 365.4M ND 0.05 ing/L(PPM) KMC 7/31/02 

13 SODIUM-EPA 273.1 5.15 0.1 iiig/L(PPM) VLK 7/30/02 

SAMPLE ID: SB5A 4-5 

14 CHLORIDE EPA 325.2 1 1 tng/L(PPM) KMC 7/30/02 

14 PHOSPHORUS-TOTAL EPA365.4M 0.06 0.05 ing'L(PPM) KMC 7/31/02 

14 SODIUM-EPA 273.1 6.20 0.1 mg/L(PPM) VLK 7/30/02 

SAMPLE ID: SB5A 6-7 
15 CHLORIDE EPA 325.2 1 1 mg/L(PPM) KMC 7/30/02 

15 PHOSPHORUS-TOTAL EPA365.4M ND 0.05 ing/L(PPM) KMC 7/31/02 

15 SODIUM-EPA 273.1 5.79 0.1 nig/L(PPM) VLK 7/30/02 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY; 

Page 3 of 4 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL. INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDERTHE SAFE DRINKING WATER ACT 



ANALYTICAL 
• • • • 

COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z.K.D.B.T. & Q 

0239908410 

^EWEO'SEP 1 9 

SOS PROJECT NO: 

SAMPLED BY: 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.com 

WILLIAMSBURG 
MI 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

022399 

ADII./TSE 

7/8/02 

SOIL 

7/22/02 
12:45 PM 

EPA 1312 SPLF INORGANICS/METALS 

Mo: Analysis 
SAMPLE ID: SB5A 10-11 
16 CHLORIDE EPA 325.2 1 

16 PHOSPHORUS-TOTAL EPA365.4M ND 

16 SODIUM-EPA 273.1 6.01 

Concentration LOP Unjte 
Date. Drinklnfl Water 

Analyst Ccimpleted_ Reg UmltlMCLl 

1 mg/L (PPM) 

0.05 rag/L (PPM) 

0.1 mg/L (PPM) 

KMC 7/30/02 

KMC 7/31/02 

VLK 7/30/02 

SAMPLE ID: SB5A 11-12 
17 CHLORIDE EPA 325.2 

'7 PHOSPHORUS-TOTAL EPA 365.4M 

n SODIUM-EPA273.1 

1 1 mgr. (PPM) KMC 7/30/02 

0.11 0.05 mg/L (PPM) KMC 7/31/02 

5.62 0.1 mgr. (PPM) VLK 7/30/02 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: 

Page 4 of 4 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
e ....«• • 

REC0VEO SEP 1 9 20(12 

COMPANY; 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

Z,K,D.BJ, & Q 

0239908410 

WILLIAMSBURG 
MI 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-874! 

www.sosanal/tlcaI.com 

SOS PROJECT NO: 

SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 

DATE RECEIVED: 
TIME RECEIVED: 

022657 

ADIL/ISE 

8/7/02 

SOIL 

8/8/02 
1:00 PM 

INORGANICS/METALS 
Date Drinking Water 

SAMPLE ID: SBIA 16-17 
Wll 

I CHLORIDE EPA 325.2-TOTAL 119 10 mg/Kg(PPM) KMC 8/13/02 

I CHLORIDE EPA325.2/1312-SPLP 1 1 mg/LCPPM) KMC 8/13/02 

I PHOSPHORUS-EPA365.4M/1312-SPLP ND 0.05 mg'L(PPM) KMC 8/15/02 

I SODIUM - EPA 273.1/1312-SPLP 4.96 0.1 mg/L(PPM) VLK 8/13/02 

SAMPLE ID: SB2A 17-18 
CHLORIDE EPA 325.2/1312-SPLP 1 1 mg/L(PPM) KMC 8/13/02 

. PHOSPHORUS-EPA 365.4M/1312-SPLP ND 0.05 in^(PPM) KMC 8/15/02 

2 SODIUM - EPA 273.1/1312-SPLP 4.13 0.1 ing/L(PPM) VLK 8/13/02 

SAMPLE ID: SB2A 18-19 
3 CHLORIDE EPA 325.2-TOTAL 15 10 ing/Kg(PPM) KMC 8/13/02 

3 CHLORIDE EPA 325.2/1312-SPLP ND 1 mg/L(PPM) KMC 8/13/02 

3 PHOSPHORUS-EPA 365.4M/1312-SPLP ND 0.05 mg/L(PPM) KMC 8/15/02 

3 SODIUM-EPA273.1/1312-SPLP 3.63 0.1 ing/L(PPM) VLK 8/13/02 

S/WIPLE ID: SB3A 16-17 
4 CHLORIDE EPA 325.2/1312-SPLP 1 1 mg/L(PPM) KMC 8/13/02 

4 PHOSPHORUS-EPA 365.4M/1312-SPLP ND 0.05 mg/LIPPM) KMC 8/15/02 

4 SODIUM - EPA 273.1/1312-SPIi> 4.91 0.1 mg/L(PPM) VLK 8/13/02 

ND = NOT DETECTED 
LCD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY 

Page 1 of3 

SHANNASHEA 
LAB MANAGER 

SOSANALYTICAL.INC.IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL • m •••>•• • 
COMPANY: 

NAME: 
PROJECT NO: 
WSSN: 
WELL PERMIT: 
TAX ID: 
LOCATION: 

COUNTY: 
TWP: 

2,K.D.B.T, & Q 

0239908410 

WILLIAMSBURG 
MI 

RECEWEO SEP 1 9 

SOS PROJECT NO: 022657 

SAMPLED BY: ADII./ISE 

DATE SAMPLED: 8/7/02 
TIME SAMPLED: 

SAMPLE MATRIX: SOIL 

DATE RECEIVED: 8/8/02 
TIME RECEIVED: LOOPM 

4125 Cedar Run Rd, Suite B 
Traverse City, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytlcal.com 

INORGANICS/METALS 
Date Drinking Water 

No: Analysis Concentration LOD Units Analyst ComDieted Rea Limit(MCL) 
SAMPLE ID: SB3A 18-19 
5 CHLORIDE EPA325.2-TOTAL 77 10 mgTCgCPPM) KMC 8/13/02 

5 CHLORIDE EPA325.2/13I2-SPLP 1 1 mg/L(PPM) KMC 8/13/02 

5 PHOSPHORUS-EPA 365.4M/1312-SPLP ND 0.05 mg/L(PPM) KMC 8/15/02 

5 SODRJM-EPA273.1/1312-SPLP 3.48 0.1 mg/L(PPM) VLK 8/13/02 

SAMPLE ID: SB4A 18-19 
- CHLORIDE EPA325.2/1312-SPLP ND 1 mg/L(PPM) KMC 8/13/02 

> PHOSPHORUS-EPA 365.4M/1312-SPLP 0.40 0.05 ing/L(PPM) KMC 8/15/02 

6 SODIUM-EPA 273.1/1312-SPLP 4.95 0.1 mg/L (PPM) VLK 8/13/02 

SAMPLE ID: SB4A 19-20 
7 CHLORIDE EPA 325.2-TOTAL 86 10 ing/Kg(PPM) KMC 8/13/02 

7 CHLORIDE EPA325.2/1312-SPLP ND 1 tng/L(PPM) KMC 8/13/02 

7 PHOSPHORUS-EPA 365.4M/1312-SPLP 0.05 0.05 mg/L (PPM) KMC 8/15/02 

7 SODIUM-EPA273.1/1312-SPLP 5.13 0.1 mg/L (PPM) VLK 8/13/02 

SAMPLE ID: SB5A 16-17 
8 CHLORIDE EPA 325.2-TOTAL 71 10 mg/Kg (PPM) KMC 8/13/02 

8 CHLORIDE EPA325.2/1312-SPLP 1 1 mg/L (PPM) KMC 8/13/02 

8 PHOSPHORUS-EPA 365.4M/1312-SPLP 0.59 0.05 mg/L (PPM) KMC 8/15/02 

ND = NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
MCL = MAXIMUM CONTAMINANT LEVEL 
s.u. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: ikAMMd klA, l/M 

Page! of 3 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



ANALYTICAL 
• IB >••>•• • 

RECBVEO'siP i 9 2® 

vi; COMPANY: 

vjtiWWICi 

#J PROJECT NO: 
4||WSSN: 
3§WELL PERMIT: 
Ig^AXlD: 
^LOCATION: 

•y;.;K 

COUNTY: 
--ITWP: 

Z.K,D,B.T,&Q 

0239908410 

WnJLIAMSBURO 
MI 

if. INORGANICS 

jils; Aoabste 
8 SODIUM-EPA 273.1/1312-SPIP 

SOS PROJECT NO: 
SAMPLED BY: 

DATE SAMPLED: 
TIME SAMPLED: 

SAMPLE MATRIX: 
DATE RECEIVED: 
TIME RECEIVED; 

022657 

ADttASE 

8/7/02 

SOIL 

8/8/02 
1:00 PM 

4125 Cedar Run Rd. Suite B 
Traverse Clt)r, Ml 49684 

Phone 231-946-6767 
Fax 231-946-8741 

www.sosanalytical.coin 

, . Ms. PrlnMnflWfffr 
ConeentratloH Units ConiDleied Reo LiinWMCLl 

6.12 0.1 mgr. (PPM) VLK 8/13/02 

SAMPLE ID: SB5A 18-19 
9 CHLORIDE EPA 325.2-TOTAL 

9 CHLORIDE EPA 325.2/1312-SPLP 

9 PHOSPH(MlUS-EPA365.4M/1312-SPLP 

9 SODIUM-EPA 273.1/1312-SPLP 

65 10 ing/kg(PPM) KMC 8/13/02 

1 1 mg^CPPM) KMC 8/13/02 

0.59 0,05 iiigl.(PPM) KMC 8/15/02 

5.04 0.1 mga.(PPM) VLK 8/13/02 

NDs NOT DETECTED 
LOD = LIMIT OF DETECTION 
SMCL = FEDERAL NON-ENFORCEABLE LIMIT 
M()L = MAXIMUM CONTAMINANT LEVEL 
8.U. = STANDARD pH UNITS REPORTED AT 25 C 
DISS = DISSOLVED 

APPROVED BY: SiASMMihuA 
PageSo^d 

SHANNASHEA 
LAB MANAGER 

SOS ANALYTICAL, INC. IS CERTIFIED FOR COMPLIANCE MONITORING UNDER THE SAFE DRINKING WATER ACT. 



APPENDIX F 

SOIL CHARACTERIZATION REPORT 
FORMER NORTHWESTERN BRINING PIT AREA 

September 30, 2002 



mum 
ENQIN 

PO Box 6820, Traverse City, Ml 49696 
1755 Barlow Street, Traverse City, Ml 49686 
Phone (231) 933-4041 
Fax (231) 933-4393 

September 30,2002 
Mr. Joseph E. Quandt 
Zimmerman, Kuhn, Darling, Boyd, Taylor and Quandt, PLC 
412 South Union Street 
P.O. Box 987 
Traverse City, Michigan 49685-0987 

RE: Soil Characterization Report 
Former Northwestern Brining Pit Area 
Williamsburg Receiving and Storage 
ISE Reference No. 02399084-16E 

Dear Mr. Quandt: 

Introduction 
Twenty-three (23) brining pits were formerly located on the north side of the maintenance 
building, on the Williamsburg Receiving and Storage (WRS) property. These brining pits were 
originally constructed with multiple liners composed of polyethylene (6 mils) and polyvinyl 
chloride (40 mils) and were used to brine sweet cherries. These pits had been emptied and for 
the past year the pits contained only stormwater. The stormwater was pumped out of the brining 
pits and the liners removed on September 13, 2002. On September 18, 2002 soil samples were 
collected from the former brining pits area. Construction of a stormwater retention basin in the 
southern portion of this area is planned to enhance control of flooding for the benefit of 
neighboring property owners west of the WRS plant. 

The purpose of this report is to document the characterization of soils in the area of the former 
brining pits. Soil samples were collected and analyzed for chloride ions to evaluate: . 

• The potential presence of brine constituents, if any, beneath the former brine pits, and 
• Determine whether a release of brine had occurred from the operation of these brining pits. 

The MDEQ Waste Management Division entered into a Consent Order with WRS on August 16, 
2002. Section IV(c.)(l.) of the Order requires WRS to develop a Work Plan for a 
Hydrogeological Investigation of the effect (if any) of waste water irrigation and brining pit 
operation upon groundwater resources at the site. Since vadose zone soils immediately beneath 
the northem brining pits have been covered by impervious smfaces since their operation 
initiated, then assessment of soils beneath this area provides the most immediate and complete 
assessment of this potential impact. 



Mr. Josq>h E. Qiiandt 
September 30, 2002 
Page 2 of3 

The methods used for this assessment are documented below along with the results of laboratory 
analyses. MDEQ guidance documents and US EPA protocols were utilized during the execution 
of the assessment to ensure that the work performed meets the technical requirements of MDEQ. 

Methods 
Sampling points were predetermined randomly using the Michigan Department of 
Environmental Quality (MDEQ) Verification of Soil Remediation (VSR) Guidance Document. 
The VSR Guidance Document was developed to evaluate contaminant concentrations at a site 
following cleanup activities, and to evaluate whether facility conditions exist following 
employment of a remedy. Investigations which employ the VSR practice for sample collection 
are biased toward identifying chemicals of concern, if present, anywhere within the remedied 
area. If used for assessment purposes in absence of any remedy, the VSR procedure provides a 
conservative evaluation approach to identify if a facility condition exists anywhere within the 
area subject to the practice. 

Based on the VSR guidance and the area formerly occupied by brining pits, a 30-foot grid 
interval was selected. A total of 48 nodes were generated and are illustrated on Figure 1, Node 
Grid Diagram. Twelve (12) sample locations were randomly selected using the VSR. Random 
number generation tables were used to select nodes for sample collection. Three (3) additional 
side wall samples were randomly selected in the field, fi-om the area of the future stormwater 
retention basin located in the southern portion of the former northern brining pit area. Please 
note that Node 6 was located along the east side wall of the future stormwater basin. 

Eleven (11) soil samples, from the node locations (except Node 6), were collected in 250mL 
plastic containers from approximately one (1) foot below ground surface. Node 6 was collected 
fi-om 5 foot below the existing grade. The north, south and west side wall samples were 
collected fi-om depths of 2, 3, and 3 feet, respectively, below the existing grade. Samples were 
collected fix>m node locations firom below existing grade, and side wall locations fi-om beneath 
the side wall surface, in an effort to address the historic nature of this operation and the potential 
for leaching and vertical mass (gravity) flow. 

Sampling utensils were decontaminated between sample locations with distilled water. Samples 
were handled, stored and transferred in accordance with USEPA SW 846 Protocols, to Midwest 
Analytical Labs. Sample locations are illustrated on Figure 2, Sample Location Diagram. 
Chloride ions were selected for analysis as the indicator chemical of concern because Sodium, 
Calcium and Sulfate ions (with Chloride, these ions are the major constituents in cherry brine) 
react with soil. In addition to being a conservative tracer. Chloride is more abundant (mass 
basis) in brine than any other constituent. 

Results 
Laboratory analytical results were received on September 26, 2002. Analytical results indicate 
that chloride concentrations of the 15 samples submitted range fiom less than 50 mg/kg to 171 
mg/kg. A summary of analytical results is presented in Table 1. A copy of the analytical results 
and chain of custody document are attached. 

INUIND SERS ENGINEERING, INC. 



Mr. Josq}h E. Quandt 
September 30, 2002 
Page 3 of3 

Conclusion 
Laboratory analytical results indicate that the chloride concentration in each sample analyzed is 
below the Part 201 Residential/Commercial I, Soil Direct Contact Criteria of 500 mg/kg. As this 
is more restrictive a criteria than the drinking water criteria, one may conclude that soil 
conditions beneath the former brining pits do not meet the definition of a facility. Accordingly, 
no fijrther assessment of this area is necessary to comply with Section IV(c.) of the Order. 

If you have any questions concerning the above information, please call me at 231-933-4041, 

Sincerely, 
INLAND ENGINEERING. INC. 

Andrew J. Sraits, PE 
Geological Engineer 

enc. 

\\isMxchai>ge\|)ublic\i».oiAcIieiit»\iiKiimuirAl[,t&<liiandt\02399084-wfllianisbuig receiving am) «torage\rep(ming\»oacliai«cterizationrepoit-nonhwesthriiigingpiUrea<loc 

INLAND SEAS ENGINEERING. INC. 



10/14/2002 Table 1 
Analytical Results 

Former Brine Pit Area Soil Characterization 
Williamsburg Receiving Storage 

ISE Project: 02399084-16E 

Chloride 
Sample Concentration, Percent Solids, 

Location (mg/kg) (%) 

Node 6* 90 94.9 
Node 10 107 94.1 
Node 18 129 94.3 
Node 26 <50 93.7 
Node 27 <50 94.1 
Node 31 <50 94.1 
Node 33 76 93.4 
Node 35 98 93.6 
Node 36 <50 92.5 
Node 39 105 94.2 
Node 42 <50 95.7 
Node 47 <50 93.2 

North Side Wall 171 92.5 
West Side Wall <50 95.5 

South Side Wall 52 92.3 

* Node 6 = East Side Wall 

Notes: 
Part 201 Soil Criteria, Drinking Water Protection for chloride is 5,000 mg/kg 
Part 201 Soil Direct Contact Criteria for chloride is 500 mg/kg 
Date Sampled = September 18, 2002 
Date Extracted = September 23 and 24, 2002 
Date Analyzed = September 26, 2002 

I BOLD indicates concentrations which exceed Part 201 Soil Direct Contact Criteria 

19\ise-srv\ClientsWenmuir,Z,K,T&Quandt\02399084-Williamsburg Receiving and Storage\Data\Brine.Pit.Soii.Char.xis 

INUIND SEfIS ENGINEERING 





i Q CT 

I 

h I 

i I f >^^^1' 1 i M 11 

•|| Mi;/|(/ 111 
I mil II 'I\ 

II 111 11111 u " 
II 
ii niiim'.ii 
II HI 
iii\\\i (iii'i' 
\'ilHI,|l\l ' 
III lll'llllll 
111 III' 1111 
111 III11111 
.,l,l . . 

II', . 
I'li 'in 

I'l III I'll 
III III i!ii| 
III III I'll 
III III ijii 
I'l III I'll 
I" III I II 
III ill I nl 
iiii III I'll 

/'i 

/ / / / V/ / 

/ / / 
I / 

fli 

' f I I 

V'.' 

. • - J9 

--J5 

I ..® 

/1 > I 1)1 r 
I'll 

, I'' I 1 
1111 •' I' I A 
I III 111 ,'4 

, • , , I I I ! I ' ' I 
'I I I I I I I M I 
n I 11 I' I I 
II I, 11 1!' ^ 

|\\ / 

Jl ill 

60 120 

1 inch = 60 ft. 

LEGEND 
® SAMPLE LOCATIONS 

® SIDE WALL SAMPLE LOCATIONS 

NOTE: NODE 6 IS SAME AS EAST SIDE WALL LOCATION 

INLAND SEAS ENQINEERINQ, INC. 
Traverse Oty, Ml 

231-933-4041 
Flushing, Ml 

810-487-0555 

SAMPLE LOCATION 
DIAGRAM 

Scale: I" - 60* 
Dote: 09-20-2002 Time: ll:JOA.M 
CPUJ6 C:\Lond Pro/ecta 3\dwa\02399084.dwa 

r - 60- DRAWN BY : T.D.R. 
9-20-02 CHKXH) BY ; 0.0.5. 

PROCT # ; 02399064 



(231) 369-3309 
(231) 369-3329 
(800) 253-1412 

Fax: (231) 369-3331 RECEIVED OCT 0 1 20112 

Analytical Laboratoriea, Inc. 
P.0.B0X487 
K^kaaka, Ml 49646 

Company: lnlan(d Seas Engineering 
P.O. Box 6820 
Traverse City, Ml 49896 

Attn: Dave Schnerer 

Project #: 
Location; 
Sample Date: 
Sample of: 
Submitted Date: 
Sampled By: 
Analysis Date: 

0239908416 
Williamsburg Rec. & Storage 
09/18/02 
Soil 
09/19/02 
ADIL 
09/26/02 

Analysis # 
Sample 
Point 

Percent 
Solids. % 

Chloride 
/\mount(mg/Kg) 

Detection 
Limit 

Extraction 
Date 

191902 Node 6 94.9 90 50 mg/kg 09/23/02 
291902 Node 10 94.1 107 50 mg/kg 09/23/02 
391902 Node 18 94.3 129 50 mg/kg 09/23/02 
491902 Node 26 93.7 nd 50 mg/kg 09/23/02 
591902 Node 27 94.1 nd 50 mg/kg 09/23/02 
691902 Node 31 94.1 nd 50 mg/kg 09/23/02 
791902 Node 33 93.4 76 50 mg/kg 09/23/02 
891902 Node 35 93.6 98 50 mg/kg 09/24/02 
991902 Node 36 92.5 nd 50 mg/kg 09/24/02 
1091902 Node 39 94.2 105 50 mg/kg 09/24/02 
1191902 Node 42 95.7 nd 50 mg/kg 09/24/02 
1291902 Node 47 93.2 nd 50 mg/kg 09/24/02 
1391902 North Side Wall 92.5 171 50 mg/kg 09/24/02 
1491902 West Side Wall 95.5 nd 50 mg/kg 09/24/02 
1591902 South Side Wall 92.3 52 50 mg/kg 09/24/02 

Chloride determined by USEPA Method 325.3 
Extraction by ASTM Method D 3987-85 (Rotary Extraction) 
nd=not detected 
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Mailing: 

MIDWEST ANALYTICAL LABORATORIES, INC. 
P.O. BOX 487 
KALKASKA, Ml 49646 
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MIDWEST ANALYTICAL LABORATORIES, INC. 
2110 US 131 SW 
SOUTH BOARDMAN, Ml 49680 
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AMERICAN SOCIETY FOR TESTING AND MATERIALS 

REFERENCE STANDARDS UTILIZED 
IN THE 

EXECUTION 
OF THE 

PROPOSED HYRDOGEOLOGIC STUDY 



ASTM STANDARDS RELATED TO 
ENVIRONMENTAL SITE 
CHARACTERIZATION 

Sponsored by Committee D-18 on Soil and Rock 

1997 

ASTM Publication Code Number (PCN); 03-418297-38 

ASTM 
100 Ban- Harbor Drive, West Conshohocken, PA 19428-2959 



COMPILATION OF STANDARDS ON 
ENVIRONMENTAL SITE CHARACTERIZATION 

Topical Table of Contents 

PARTI. SITE CHARACTERIZATION 

1.1 General Guidance 

D 5730-96 

D 5995-96 
D 420-93 
D 5518-94 

E 1527-97 
E 1528-96 
PS 11-95 . 
PS 85-96 
E 1689-95 
.0 5745-95 
PS 3-95 
E 1739-95*' 
D 5746-95 
D 6008-96 
D 5879-95 
D 5921-96 
D 5925-96 

Guide for Site Characterization for Environmental Purposes A^th Emphasis on Soil, Rock, the Vadose 
Zone and Ground Water 

Guide for Environmental Site Characterization in Cold Regioiu 
Guide for Site Characterization for Engineering, Design, and Construction Purposes 
Guide for Acquisition of File Aerial Photography and Imageiy for Establishing Historic Site-Use and 

Surficial Conditions 
Practice for Environmental Site Assessments: Phase I Assessment Process 
Practice for Environmental Site Assessment: .Tansaction Screen Process 
Practice for Environmental Regulatory . Compliance Audits , 
Guide for Expedited Site Characterization of Hazardous Waste Contaminated Sites 
Guide for Developing Conceptual Site Models for Contaminated Sites 
Guide for Developing and Implementing Short-Term Measures or Early Actions for Site Remediation 
Guide for Accelerated Site Characterization.frH-.Confirmed or.Suspected Petroleum Releases ........... 
Guide for. Risk-Based Corrective Action Applied at Petroleum Release Sites -
Classification of Environmental Condition of. Property Area l^pes 
Practice for Conducting Environmental Baseline Surveys 
Practice for Surface Site Characterization for On-Site Septic Systems 
Practice for Subsurface Site Characterization of Test Pits for On-Site Septic Systems 
Practice for Preliminary Sizing and Delineation of Soil Absorption Field Areas for On-Site Septic 

Systems 

5 
31 
36 

43 
48 
72 
IQS 
123 
155 
163 
169 
185 
236 
243 
264 
268 

280 

/[ 

1.2 Data Elements 

D 5714-95 
D 5911-96 
b 5387-93 
D 5474-93 
D 5254-92 
D 5408-93 

D 5409-93 
D 5410-93 

Specification for Content of Digital Geospatial Metadata 289 
Practice for a Minimum Set of Data Elements to Describe a Soil Sampling Site 309 
Guide for Elements of a Complete Data Set for Non-Cohesive Sediments 316 
Guide for Selection of Data Elements for Ground-Water Investigations 319 
Practice for the Minimum Set of Data Elements to Identify a Ground Water Site 330 
Guide for the Set of Data Elements to Describe a Ground-Water Site, Part 1—Additional Identification 

Descriptors 335 
Guide for the Set of Data Elements to Describe a Ground-Water Site, Part 2—Physical Descriptors 341 
Guide for the Set of Data Elements to Describe a Ground-Water Site, Part 3—Usage Descriptors ... 356 

U Geophysical Methods 

D 5753-95 
D 5777-95 

Guide for Planning and Conducting Borehole Geophysical Logging 
Guide for Using the Seismic Refraction Method for Subsurface Investigation 

/L 
1.4 Geologic Characterization 

Guide for Field Logang of Subsurface Explorations of Soil and Rock I 
Guide for Using the Electronic Cone Pentrometer for Environmental Site Characterization 
Classification of Soils for Engineering Purposes fUnified Soil Classification System) 

D 5434-93 ""smm 
D 2487-93 

I D 2488-93 
D 4083-89 (1994)*' 
D 5878-95 

Practice for Description and Identification of Soils (Visual-Manual Procedure)| 
Practice for Description of Frozen Soils (Visual-Manual Procedure) 
Guide for Using Rock-Mass Classification Systems for Engineering Purposes 

371 
379 

395 
398 
405 
416 
427 
433 

IX 



i 

1.5 Hydrogeologic Characterization 

D 5979-96 Guide for Conceptualization and Characterization of Ground-Water Flow Systems 451 
D 6030-96 Guide to Selection of Methods for Assessing Ground-Water or Aquifer Sensitivity and Vulnerability 458 
D 5980-96 Guide for Selection and Documentation of Existing Wells for Use in Environmental Site Characteriza

tion and Monitoring 466 
D 5126-90 Guide for Comparison of Field Methods for Determining Hydraulic Conductivity in the Vadose Zone 476 
D 4043-91 Guide for Selection of Aquifer-Test Field and Analytical Procedures in Determination of Hydraulic 

Properties by Well Techniques 486 
D 5737-95 ffwidc fw Mcthods for Measuring Well Pischarec 491 
D 6000-96 Guide for the Presentation of Water-Level Information From Ground Water Sites 1 494 

1.6 Drilling Methods 

D 5781-95 

D 5782-95 

D 5783-95 

4 

Guide for Use of Dual-Wall Reverse-Circulation Drilling for Geoenvironmental Exploration and the 
Installation of Subsurface Water-Quality Monitoring Devices 

Guide for Use of Direct Air-Rotary Drilling for Geoenvironmental Exploration and the Installation 
of Subsurface Water-Quality Monitoring Devices 

Guide for Use of Direct Rotary Drilling with Water-Based Drilling Fluid for. Geoenvironmental 
Exploration and the Installation of Subsurface Water-Quality Monitoring Devices 

513 

520 

527 

534 

540 

548 

557 
568 

D 5784-95 Guide for Use of Hollow-Stem Augers for Geoenvironmental Exploration and the Installation of 
Subsurface Water-Quality Monitoring Devices 

/ 

I 
D 5872-95 Guide for Use of Casing Advancement Drilling Methods for Geoenvironmental Exploration and 

Installation of Subsurface Water-Oualitv Monitoring Devices 
D 5875-95 Guide for Use of Cable-Tool Drilling and Sampling Methods for Geoenvironmental Exploration and 

Installation of Subsurface Water-Oualitv Monitoring Devices 
D 5876-95 

D 2113-83 (1993) 

Guide for Use of Direct Rotary Wireline Casing Advancement Drilling Methods for Geoenvironmental 
Exploration and Installation of Subsurface Water-C^ality Monitoring Devices 

Practice for Diamond Core Drilling for Site Investigation 

1.7 Surface Water 

D 4581-86 (1996)*' 
D 5906-96a 
D 5073-90 (1996)*' 
D 5413-93 
D 5674-95 
D 5640-95 
D 5541-94 

Guide for Measurement of Morphologic Characteristics of Surface Water Bodies 
Guide for Measuring Horizontal Positioning During Measurements of Surface Water Depths 
Practice for Depth Measurement of Surface Water 
Test Methods for Measurement of Water Levels in Open-Water Bodies 
Guide for Operation of a Gaging Station 
Guide for Selection of Weirs and Plumes for Open Channel Flow Measurement of Water 
Practice for Developing a Stage-Discharge Relation for Open Channel Flow 

575 
586 
589 
602 
610 
618 
625 

PART 2. SOIL, VADOSE ZONE AND SEDIMENT SAMPLING AND MONITORING 

2.1 Sou SampUng (see also D 4547, Section 4J!) 

y/ 1)4700-91 Guide for .Soil Samnling from the Vadose Zone 633 
y J D 1452-80 (1995) Practice for Soil Investigation and Sampling bv Aueer Borings I 651 

/I D 1586-84 (1992)" Test Method for Penetration Test and Split-Barrel Sampling of Soils | 653 
D 1587-94 Practice for Thin-Walled Tube Geotechnical Sampling of Soils 658 
^ 3550-84 (1995)*' Practice for Rine-Lined Barrel Samoling of Soils 661 

•1 D 4220-95 Practices for Preserving and Transporting Soil Samples \ 664 
D 5079-90*' Practices for Preserving and Transporting Rock Core Samples 674 

2J Vadose Zone Sampling and Monitoring (see also D 5299, Section 3.2) 

D 5314-92 Guide for Soil Gas Monitoring in the Vadose Zone 683 
D 4696-92 Guide for Pure-Liquid Sampling from the Vadose Zone 714 
D 3404-91 Guide to Measuring Matric Potential in the Vadose Zone Using Tenslometers 745 
D 4944-89 (1994) Test Method for Field Determination of Water (Moisture) Content of Soil by the Calcium Carbide 

Gas Pressure Tester Method : 755 
D 3017-96 Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth) .... 759 
D 5220-92 Test Method for Water Content of Soil and Rock In-Place by the Neutron Depth Probe Method 764 
D 6031-96 Test Method for Logging In Situ Moisture Content and Density of Soil and Rock by the Nuclear 

Method in Horizontal, Slanted and Vertical Access Tubes 769 



23 Sediment Sampling 

0 4411-93 -—Guide for Sampling Fluvial Sediment in Motion 777 
0 4823-95 Guide for Core-Sampling Submeiged, Unconsolidated.Scdiments 795 
0 3213-91 Practice for Handling, Storing, and Preparing Soft Undistuibed Marine Soil 809 
0 3976-92(1996) Practice for Preparation of Sediment Samples for Chemical Analysis 814 
E 1391-94 Guide for Collection, Storage, Characterization, and Manipulation of Sediments for Toxicological 

Testing 817 

3.1 General 

O 5612-94 
O 5851-95 
0 5717-95 

3.2 Water Sampling 

O 5358-93" 
0 3864-96 
O 887-82 (1994) 
0 4489-95 
0 3325-90 (1996)*. 
O 3326-90 (1996)* 
0 5463-93 
0 4515-85(1995)' 
.0 4841-88 (1993)' 

PART 3. WATER SAMPLING AND MONITORING 

Guide for Quality Planning and Field Implementation of a Water (Quality Measurement Program 
Guide for Planning and Implementing a Water Monitoring Program 
Guide for Oesign of Ground-Water Monitoring Systems in Karst and Fractured-Rock Aquifers 

Practice for Sampling with a Oipper or Pond Sampler 
Guide for Continual On-Line Monitoring Systems for Water Analysis 
Practice for Sampling Water-Formed Oeposits 
Practices for Sampling of Waterbome Oils 

. Practice-for the Preservation of Waterbome Oil Samples 
Practice for Preparation of Samples for Identificab'on of Waterbome Oils 
Guide for the Use of Test Kits to Measure Inorganic Constituents in Water 
Practice, for Estimation of Holding Time for Water Samples Containing Organic Constituents 
Practice for Estimation of Holding Time for Water Samples Containing Organic and Inorganic 

Constituents 

33 Ground Water Monitoring Wells (see also drilling methods, Section 1.6) 

5092-90 (1995) ^ ^ctice for Design and Installation of Ground water Monitoring Wells in Aquifers 
•I D S787-95 
A D 5521-94 

1)4750-87(1993)" 

Practice for Monitoring Well Protection 
Guide for Developmeiit of Ground-Water Monitoring Wells in Granular Aquifers | 
Test Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well (Ubservation 

Well) 

4 
D 5978-96 
u bmm 

Guide for Mruntenance and Rehabilitation of Ground-Water Monitoring Wells 
Guide tor the Decommissioning of Ground-Water Wells, Vadose Zone Monitoring Devices, Boreholes 

and Other Devices for Environmental Activities 

843 
850 
^859 

879 
881 
894 
901 
904 
907 
915 
920 

925 

933 
947 
951 

966 
972 

979 

3.4 Ground Water Sampling 

D 5903-96 
i D 4448-85a (1992) 
lb fflOl-g^ 

Guide for Planning and Preparing for a Ground-Water Sampling Event 
Guide for Sanpling Groundwater Monitoring Wells , Gutde ror aanprrng Groundwater Monitonng Wells 
Guide for Direct Push Water Sampling for (S^nvironmental Investigations 

1 
997 
1001 
1015 

1029 
PS 64-96 Guide for Developing Appropriate Statistical Approaches for Ground-Water Detection Monitoring 

Programs 

PART 4. WASTE/CONTAMINANT CHARACTERIZATION AND SAMPLING 

4.1 Genera] Guidance 

D 4687-95 
D 5283-92 

D 5792-95 

D 6044-96 
D 6051-96 

D 5956-96 
D 5088-90 
D 5608-94 
D 4840-95 

Guide for General Planning of Waste Sampling 1047 
Practice for Generation of Environmental Data Related to Waste Management Activities: QA/QC 

Planning and Implementation 
Practice for Generation of Environmental Data Related to Waste Management Activities: Development 

of Data Quality Objectives 
Guide for Representative Sampling and Management of Waste and Contaminated Media 1091 
Guide for Composite Sampling and Field Subsampling For Environmental Waste Management 

Activities 
Guide for Sampling Strategies for Heterogeneous Wastes 

Practice for Decontamination of Field Equipment Used at Low Level Radioactive Waste Sites 
Guide for Sampling Chain-of-Custody Procedure 

1057 

1074 

1102 
1109 

Practice for Decontamination of Field Equipment Used at Nonradioactive Waste Sites 1126 
1129 
1137 

L XI 



4.2 Spcdflc Sampling Procedures 

-D 6009-96 
D 5658-95 
D 5633-94 
D 5451-93 
D 5013-89 (1993) 
D 4547-91 
D 3694-96 
C 998-90 (1995)" 
D 3648-95 
D606^96 
D 5680-95a 
D5679-95a 
D 5743-95 

D 5495-94 

Guide for Sampling Waste Piles 
Practice for Sampling Unconsolidated Waste, from Tracks 
Practice for Sampling with a Scoop 
Practice for Sampling Using a Trier Sampler 

. Practices for Sampling Wastes from Pipes and Other Point Discharges 
Practice for Sampling Waste and Soils for Volatile Organics 
Practice for Preparation of Sample Containers and for Preservation of.Oiganic Constituents 
Practice for Sampling Surface Soil for Radionuclides 
Practices for Measurement of Radioactivity. 
Guide for Sampling of Drams and Similar Containers By Field Personnel ..... 
Practice for Sampling Unconsolidated Solids in Drams or Similar Containers 
Practice for Sampling Consolidated Solids in Drams or Similar Containers 
Practice for Sampling Single or Multilayered Liquids, With or Without Solids, in Drums or Similar 

Containers 
Practice for Sampling with a Composite Liquid Waste Sampler (COLIWASA) 

1147 
1158 
1162 
1164 
1166 
1169 
1173 
1179 
.1182 
1209 
1227 
1232 

1237 
1242 

5.1 Field Meas 

PART 5. ATMOSPHERIC CHARACTERIZATION AND SAMPLING 

lents 

. D .4430-96 Practice for Determining the Operational.Comparability of Meteorological Measurements 
D 3631-95 .. Test Methods for Measuring Surface . Atmospheric Pressure 
0 4230-83 (1996)*' -Test Method of Measuring Humidity with Cooled-Suiface Condensation (Dew Point) Hygrometer 
D 5527-94 Practices for Measuring Surface Wind and Temperanire by Acoustic Means 
D 5741'96. Practice for Characteriring Surface Wind Using a Wind Vane, and Rotating Anemometer 

5.2 Goicral Sampling 

D5111r95 Guide'for Choosing Locations and Sampling Methods, to Monitor Atmospheric Deposition at Non-
-.. .Urban.Locations .". 

D. 1357-95 Practice for Planning .the Sampling of.the Ambient. Atmosphere. 
D 3249-95 Practice for General Ambient Air Analyzer Procedures 

1249 
1253 
1258 
1270 
1275 

1281 
1288 
1292 

53 Spcdflc Sampling Procedures 
D 3686-95 

D 5466-95 

D4490-96 
D 4599-90 

Practice for Sampling Atmospheres to Collect Organic Compound Vapors (Activated Charcoal Tkibe 
Adsorption Method) 

Test Method for Determination of Volatile Organic Chemicals in Atmospheres (Canister Sampling 
Methodology) 

Practice for Measuring the Concentration of Toxic Gases or Vapors Using Detector Tubes 
Practice for Measuring the Concentration of Toxic Gases or Vapors Using Length-of-Stain Dosimeters 

1299 

1306 
1325 
1331 

E 1287-89 (1994) 
D 4149-82 (1993) 
D 4211-82 (1993) 
D 4387-84 (1989) 
D 4556-85 (1995)" 

PART 6. BIOLOGICAL SAMPLING 

Guide for Aseptic Sampling of Biological Materials 
GassiTication for Sampling Phytoplankton in Surface Waters 
Gassification for Hsh Sampling 
Guide for Selecting Grab Sampling Devices for Collection of Benthic Macroinvertebrates 
(Suide for Selecting Stream-Net Sampling Devices for Collecting Benthic Macroinvertebrates 

1337 
1342 
1344 
1345 
1357 

XII 



APPENDIX H 

BORING LOG FORMS 
MONITORING WELL CONSTRUCTION RECORDS 

AND 
TYPICAL MONITORING WELL DETAILS 



KEY TO BORING LOGS 
Based on ASIM M Mslhod D 2468-90 

IILS ARE DESCRIBED IN THE FOLLOWING ORDER: 

i> Proportional desalptlons Of paifldetlzes 
beginning vvlthlcngesf percent by volume 

23 Dominant color of soil 
6) Density or consistency if evaluated 
4) Molslvro condition of soli 
6) Noteworttiy obsenrations (VIsuai/Olfactory) 

Example: SAND, medium, some fine gravel, trace day. brown, 
medium dense, moist, petroleum odor. 

PARTICLE SIZE DISTRIBUTION 

Gravel: Portldes of rock smaller ttxm 3.0 Inctr and larger than 
0.20 Inch In diameter, wtth ttie fbllowing sutxtMslons: 

Coarse: 3.0 Inch to 0.76 Inch 
Rne: 0.76 Inch to 0.20 Inch 

Sand: POrtldes of rock smaller than a20 Inch and larger than 
ad03 Inch In diameter, wtth the following subdivisions: 

Coarse: 0.20 lr>ch to 0.08 Inch 
Medium: 0.08 Inch to 0.02 Inch 
Rne: 0.02 Inch to a003 Inch 

att; Soil smaller that 0.003 Inch In diameter ttxit Is nonpkBtlc 
or very sOghtly plastic, and ttKit eorhlblts little or no 
strenglh wtien air dry. 

att: A silt with sufflderrt organic content to Influence ttre 
soil properties. 

day: SollSmallerthan0.003lnchlndameterthatcanbemadeto 
eortrlblt plasticity (putty Nke properties), and ttxit exhibits 
conslderat}le strength vrhen ctlr dry. 

^^ganlc 

OrganlcClcry: A day with sulfldent organic content to 
Influence ttre son properties. 

Peak A sou composed primarily of vegetable tissue In various 
stages of decomposition usually with an organic odor, a 
dork brown to block color, a spongy consistency, and 
a texture ranging ftom flbrous to amorphous. 

DENSITY & CONSISTENCY 

Coarse grained sdls (mct|or portion retained on No. 200 sieve) Indude: 
1) Clean gravels 
23aityor dayey grovels 
3) aity. dayey or gravely sands 

Consistency Is rated according to startdard penetration resistance. 

Descriptive Term 
Vary Loose 
Loose 
Medium Dense 
Dense 
Vary Dense 

Standard Penetration 
Resistance (ft) Blows/Ft. 

CM 
6-10 
11^ 
31-60 
Over 60 

Rne grained soils (major portion passing No. 200 sieve) Indude: 
1) Inorganic end organic sMs and days 
23 Gravely, sandy or sllty days 
3)(3ayey8llts 

Consistency Is rated according to slreorlng strength as Indicated by 
penetrometer readings, vane test, or by trlaodal test. 

Descriptive Term 
VbrySoft 
Soft 
Hrm 
Stiff 
Vary Stiff 
Hard 

Shear strength flaO 
less ttxan 0.26 
026060 
(X6-1.0 
1.0-2.0 
2XM.0 
4.0 and higher 

MOISTURE CONDITION OF SOIL 

Dry: Absence of mdsture. dusty, dry to the touch 
Mdsl; Damp but no visible water 
Wbh Visible free water, usually soli Is below water table 

PROPORTIONAL DESCRIPTIONS (by volume) 

-y 3660% (Gravely. Sandy, aity.Oayey) 

Some: 
Uttle: 
Trace: 

20^ 
10-20% 
1-10% 

COMMON ABBREVIATIONS 

SBS 
HSA 

PID 
KS 
MS 
PR 

SP 
TMW 

•6pltt Barrel Sampler 
= Hollow Stem Augers 

•Photoionlzatlon Detector 

BI'X 2' Konsos Sompler 
-2'X 4'Macro Sampler • 
^Pocket Penetrometer 
=ShelbyTube 
••Saeened Auger 
eSlotted Probe 
"Temporary Monitor Well 

COMMON SYMBOLS 

Observed Son Horizon: 

Interred Son Horfcon: 

End of Son Boring: 

ObservedWdterToble: 5ZL 

WCU DUCIUM 

^-0 

r- 5 

rrpe t I 

li^ 
—10 

I nr£ * 

CASING 
PROTECTOR 

- VAULT 
RISER 

CONCRETE 

SOIL SAMPLE 

BENTONITE 

jGROUND WATER_ 
SAMPLE 

- FILTER PACK -

- NATIVE SOIL -

SCREEN -

IWU DUCKAM 

0 — 

5 — 

10— 

i 



Traverse City 231.933.4041 
Flushing 810.487.0555 

BORING/WELL: PREPARED FOR; 

DEPTH SOIL DESCRIPTION AND COMMENTS PERCENT 
RECOVERY 

SAMPLE 
METHOD 

HAfjD-
PENETROMETER 

a§EL_ 
TYPE& 

INTERVAL 
BLOW 

COUNT DEF-H 

GRADE 

^nlllng Contractor Driller: Drilling Method: Date Drilled: 

Logged By: Logging Method: Project#: Sheet Numtier 



ii/" 
Traverse City 231.933.4041 
Suttons Bay 231.271.4535 

Flushing 810.487.0555 

WELL: MW-27 

206 N. MAIN STREET 
LAKE CITY, MICHIGAN 496S1 

PREPARED FOR: 

OIL COMPANY 

HIGAN 49686 

DEPTH SOIL DESCWPTION AND COMMENTS 
PERCENT 

RECOVERY 
SAMPLE 
METHOD 

TTPES 
WTERV^ VTELLOMSRAM DEPTH 

GRADE GRASS AND TOPSOIL 
P_EAL_BI^CK^MOIST. 

10 

15 

20 

25 

30 

SAND. FINE, YELLOW- BROWN, MOIST 

sr 
SAND, FINE, YELLOW-BROWN, WET 

iC 
35 

E.O.B.@33- V 

10. 

15 

20 

25 

30 

35 

Driiling Contractor; 

SHEPLER 

Driller: 

RANDY SHEPLER 

Drilling Method: 

H.S.A 

Date Drilled: 

12/11/00 
Logged By: 
RV«= 

Legging Method: 

ASTM 2488 

Development Method: 

BAILER 

Project#: 
98072052 

Type: Screen Type & Length: 

2" PVC-10 SLOT-36" 

Ground Elevation: 

NA 

Top of Casing Elevation: 

NA 

Sheet Number 

1 0F1 

Exemption 9 applies to darkened 
portions.



INUIND SEflS ENQINEERING, INC 
STATIC WATER LEVEL AND SAMPLING DATA SHEET 

CLIENT ' • 

WELL SAMPLE TOTAL DEPTH to FEET of #of 
I.D. ORDER DEPTH WATER HjO BAILS 

LOCATION 

DATE 

INIT. 

OBSERVATIONS 

Note: For 3 Well Volumes, Ft. of H2O X 3 = # Bails in 2" Well ; Ft of H2O X 2 = # Gallons in 4" Well ; 3.^ Bailisrs = 1 Gallon 

C:\xl50\swldat.xls page1 of 1 



PROJECT NAME: 

LOCATION: 

SOIL BORING LOG 

midwest engineering services, inc. 
FORMER MARATHON UNIT No. 3190 

BORING NO. 

PROJECT NO. 

DATE OF BORING: 

SB-6(MN-6) 

2-31076 

7-21-93 

7401 Lincoln Way Waat 

South Bend. Indiana 

FIELD REPRESENTATIVE: 

Steven J. Koski 

VISUAL SOIL CLASSIFICATION 
OWOUNDSUHFACg; BLEVAnON 

favdamnt 
Dark Brom Fine to Medium SAND, Moist, Medium 
Dense, Slight Petroleum Odor. 

Tan Fine to Medium SAND, Moist, Medium Dense to 
'Dense, Slight to Strong Petroleum Odor.-

Dark Broiin Fine to Coarse SAND, Net, Medium 
Dense to Dense, Slight Petroleum Odor. 

DEPTH 
(faeO 

10 

15 

20 

8AUPLE 
Na 

1-SS 

2-SS 

3-SS 

A-SS 

5-SS 

6-SS 

7-SS 

8-SS 

9-SS 

10 

1A 

18 

11 

8 

8 

19 

1A 

19 

Op 
(ISO 

Qu 
m 

MC 
(*) 

no 
(ppm) 

20 

50 

120 

170 

165 

120 

30 

10 

NO 

REMARKS 

End Of Borlngt 2A Feet 

Groundwater Observations 

Water was encountered at 18 feet while drilling. 

*TBMi Top surface of the traffic signal concrete 
foundatlcn located In the northwest 
quadrant of the Olive Street and Lincoln 
Way West Intersection. 

25-

30-

35-
NDt Not Detected 

40 

L 
Unes of demarcation represent an approximate boundary between soil types. Variations may occur between sampling 
kaenrals and tretween boring locatkms, and the transnion may be gradual. Dashed Bnes are Mteath/e of potenttatty erratic 
or urOmown changes, such as fHHo-natural soH zone transitions. 



APPENDIX I 

PROPOSED SCHEDULE 
FOR 

IMPLEMENTATION 



MDEQ 
Approval 

PROPOSED SCHEDULE OF ACTIVITIES 
WILLIAMSBURG RECEIVING & STORAGE 

WILLIAMSBURG, MICHIGAN 
ISE Project» 02399084-1OE 

October IS, 2002 

DAYS E 
6 I II I |g I 24 I 3^" 36 I 42 I 48 I 54 I ~ 66 | 72 | 78 | 84 | "w 

APSED 
Work Plan Element 96 102 108 114 120 126 132 138 144 150 156 162 168 174 180 

Task#l 

Preparation 

Task #2 

Soil Borings 

Task # 3a 

Monitoring Weils (initial) 

Task# 3b 

Monitoring Weils (final) = ? = = 9 : 

Task #4 

Survey & Potentiometrics 

Task# 5a 

GW Sampling & Analysis 

Task # 5b 

GW Sampling (supplemental) = ?==> 

Task #6 

Contingencies 

Task#? 

Stormwater Sampling 

Task #8 

Report Preparation 

INLIIND SEflS ENGINEERING. INC Page Ion 




